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\ferbatim 



You want to record your message verbatim— word for 
word— whether it’s bits, bytes or “Dear Folks” trans- 
lated into word processor language. 

Our objective in manufacturing recording media for 
the electronics industry— digital tape cassettes, floppy 
disks, mag cards, computer cartridges— is to give you the finest, 
the best, the most dependable, the most cost-effective. 

That means rugged, long-lived, abrasion-resistant recording media 
with superior magnetic qualities. If we made tires, they’d be steel- 
belted radials. 

We delivered our first digital grade certified tape cassettes back in 
the beginning, 1969. We made the first commercial 3740-com- 
patible floppy disks that didn’t bear IBM’s name. And the first 
Flippy® reversible flexible disks with anyone s name on them. The 
first mini data cassette is ours. And we’ve got the newest minia- 
ture flexible disk, the MD 525. 



The 

whole Now, Verbatim media. It’s a new formulation of ferric 

ji oxides, an advanced macromolecular binder system 
# to adhere it to the tough polyester film, and a proc- 

is Quality. ess control system that demands over 200 separate 



quality checks before the material is cut, packaged, 
and certified to be 100% error-free. 

The final quality check? “Make it pretty!” Our production people 
tell us that magnetic recording media is one of the rare instances in 
manufacturing where aesthetic appearance translates directly into 
final product quality. It has to look beautiful to work beautifully. 
We have the formulas, the machines, the technology to make high 
quality recording media. But it takes the best people in the indus- 
try to deliver Verbatim disks, cards, cartridges and cassettes. 
You’ll find them at your favorite retail computer store. 




Information Terminals Corp 

Sunnyvale, California 




Welcome to the new PERSONAL COMPUTING. We have an enlarged staff, an 
enlarged format, an enlarged outlook and an enlarged office. We’ve moved 
our Albuquerque office to Boston to bring our publishing, editorial, art and 
production offices under one roof and enhance the togetherness of the PC 
staff with the staff of our other publications. And starting with this issue, 
you’ll be receiving PERSONAL COMPUTING every month instead of every 
other month. Our increased publication schedule is going to make it possible 
for more of you to tell us what you’re doing, how you are doing it, and why 
you’re doing it. 

Yes, Virginia, you too can write for PERSONAL COMPUTING. You’ll find 
out how on page 1 1 1 of this issue. Here’s a sampling of some of our 
current authors. 

Ed Bernstein (author of Banner Fun): “I began working with computers as 
a freshman, and expect to cease work about two years after my death. I’m 
president of my high school’s computer club.” 

Ramond Howell ( Scaling the Cliffs): “I’m a missionary serving the Jungle 
Aviation and Radio Service (JAARS), the transportation and communication 
arm of Wycliff Bible Translators whose task is to get God’s Word, the Bible, 
into previously unwritten languages of every person on earth.” 

Ken Fritz {Balanced Portfolio): il Ym an engineer by trade, but a personal 
computer enthusiast by inclination. My interest in games programming dates 
back to the battle days of megabuck mainframes. I’m configuring a system 
for my 6- and 4-year-old daughters, but my third and youngest daughter will 
have to wait for a hand-me-down from her sisters.” 

Barbara Tutt {Miracle of Babbage Eve): “I’m a linguist turned freelance 
writer, and a computer hobbiest by marriage. I hope to use the computer 
I’m assembling with my husband for speech synthesis and word processing.” 
Joseph Roehrig {Computer Boxing): “I’m the manager of financial evalua- 
tion and budgets at the National Broadcasting Company in New York. A 
small ad in the New York Post got me involved in microcomputers, so I 
bought a computer kit when my wife was expecting our first child. Now 
Tricia-Anne is nine-months-old and enjoys banging on the computer keyboard. 

See, we weren’t kidding. Our authors come from a variety of backgrounds. 
So when you finish reading our welcome, if you’re interested in writing, take 
a look at the guidelines for prospective authors on page 1 1 1 and join 
the crowd. 

Next month in PERSONAL COMPUTING we’ll tell you how one young man 
built a robot and programmed it using BASIC, and how to snatch a tidy in- 
come printing amortization tables. We’ll take you on a stroll through the in- 
tricacies of the microcomputer industry, let you in on the best deals on 
RAM memory, uncover the latest thrills (and pitfalls) of buying Radio 
Shack’s TRS-80 and Commodore’s PET, and teach you a cheap way to com- 
puterize all your household appliances (even if you don’t know the difference 
between an amp and an ohm). Plus lots, lots more that you’ll have to wait 
until next month for — because we promised not to tell. 

The Editors 
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Talk to our Computer... 
and it will talk back! 



(Plainly speaking, it’s only from the Digital Group.) 



Now, your Digital Group computer becomes more 
than a silent partner. You can vocally command 
your computer ... it will listen . . . and it will talk back 
to you. How? With the introduction of the exciting 
new Digital Group/Votrax Voice Synthesizer. 

All this is possible because the Digital Group/Votrax. 
Voice Synthesizer has an unlimited vocabulary, yifjth 
64 “human sounds” that can be combined and re- 
combined to form words and language^dfnagine 
your own computer glibly spouting English, Latin, 
Spanish, Russian, Japanese and ^ddish. And 100 
average English words require oflM&fK) bytes of 
memory! M 



Programming the Dii 

The Digital Group/\AjaJ 
supplied with denYgn* 
software which will p*ei 
Assembler TlSlwraof - 
included. 



We have additional software av 
cost: 



Unlimited Applications 



Consider these possibilities: 

• An aid for the blind, with the Voice 
Synthesizer supplementing a CRT display 

• Astronomy — voice input and output of 

celestial coordinates where light would 
spoil "night vision” * 



• Robotics . . 

• Games 

k Student terminals 

PAM radio repeater telemetry systems 
Student language pronunciation learning 



atk Price 



• “Talking Basic” — $10. MAXI-Basic output* 
converted to English. 

• "Talking CW" — $10. For impressing your 
HAM buddies. Requires the forthcoming 
HAM interface card. 

• “Latin and Spanish Talking” — $10. Hearthe 
computer repeat letters and words typed in 
Latin or Spanish. 

• Demonstration Tape — $5. A sample of 
audio tape and a complete explanation of 
the system. 

Bonus: A basic input circuit is included that may 
be programmed to understand a small vocabulary of 
voice commands. 



Acralfly, we should be shouting this one. The 
DigitSl Group/Votrax Voice Synthesizer, with all its 
capabilities, is only $495 kit or $595 assembled and 
testeel*J[hat’s language anybody can understand. 

O.K., you've listened briefly to what we have to say 
about the new Digital Group/Votrax Voice 
Synthesizer. But we can keep right on talking! Write 
or call today for all the details — music to your ears. 



po box 6528 denver, Colorado 80206 (303) 777-7133 
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When you buy a 
microcomputer, 
is this your 

technical support? 



At The Computer Mart, we do 

more than just sell computers. 

For professional advice before choosing your system, call The Computer Doctor. 

CIRCLE 5 



A stack of do-it-yourself books? 

At The Computer Mart, we back what we 
sell with technical support. From assembling 
kits for personal use to building micropro- 
cessor systems for business. Like word pro- 
cessing, simulation, control or data acquisition. 

Don't kid yourself. Assembling a micro- 
computer can be a headache. Sure, kits may 
be inexpensive. But, they're also complex. 

It makes more sense to have the profes- 
sionals assemble it. Professionals with 
experience gained from building hundreds 
of systems. It's the smart way to get your 
microcomputer up and running. 

Our support doesn't end there. We stand 
behind you with a complete service depart- 
ment. We offer free counseling services so 
that you end up with the right combination of 
hardware and peripherals. We even have 
classes in software and programming. Plus 
an extensive library of books and periodicals 
to help you along. 

At The Computer Mart, we support what 
we sell. So, stop in or call today Take some of 
the headaches out of microcomputers. 



THE COMPUTER MART 

633 West Katella Avenue, Orange, 

California 92667, (714) 633-1222 
Hours Monday-Friday 10:00-8:00 
Saturday 10:00-5:30 

BankAmericard and Mastercharge Accepted, Leasing Available. 
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Enough, enough! 

Mr. Overington’s article, “Chess from 
an Information Storage Angle,” in the 
September/October issue, prompted 
me into another brief round of “the 
big numbers game.” 

We can place K distinct objects on 
64 squares in (64!)/(64 - K)! ways. 

For our purposes, K can be any num- 
ber between 32 and 2 (you’ll always 
have 2 kings on the board) giving a 
grand total of (64!/32!) + (64!/31 !) + 

. . . + (641/61 !) + (64!/62!). Using the 
first four terms I get 64!((I/32!) + 
(1/33!) + (1/34!) + (1/35!)) = (1.27* 
10 89 ) (3.92 * 10" 36 ) = 4.97 * 10 53 ; 
doubling gives 9.95 * 10 53 — just 
short of 10 54 . 

For the lower bound, we can start 
by placing 32 identical pieces on the 
board in 64!/((32!) (32!)) = 1.83 * 10 18 
ways. Considering two classes of 
pieces (black & white) gives us 
64!/((16!)(16!)(32!))= 1.1 * 10 27 . 
Each of those classes has two sub- 
classes (pieces & pawns) which gives 
us 64!/((8!) 4 (32!))= 1.8 * 10 35 . The 
problem with pawns is that they are 
not permitted on the first rank. To 
make things easy for myself, I’ll also 
disallow them on the eighth rank; 
then we have 45! ((8! ) (8!) (32!)) = 

2.9 * 10 1 6 ways of putting the pawns 
in the middle six ranks. There is 1 king, 

1 queen, 2 bishops, 2 knights, and 2 
rooks, giving us 48!/((l! 1! 2! 2! 2!) 2 
(32!)) = 7.37 * 10 23 ways of putting 
the pieces on the remainder of the 
board, for a grand total of 2.14 * 10 40 . 
Doubling to account for either player 
having the move gives 4.28 * 10 40 . 

And that’s for 32 men only. For 31 

men Enough, enough! I’m not 

yet that ambitious. 

P.S. The new high needs 1 80 bits just 
to count that high; the lower bound 
needs 135. 

Leigh Janes 

Rocky Hill, Connecticut 

Happy using logarithms? 

I have never been satisfied with the 
very few digits of accuracy in loga- 
rithms. For some applications they are 
sufficient. For many others, not. 

Recently I became disgusted using 
logs to calculate roots of numbers. I 
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did not know any other practical meth- 
od, so I sat down and invented one. 

I call it a generalization of Newton’s 
Method for calculating square roots: 

X n +i=(X n + A/Xn)/2. 

(Newton’s Method For Finding (A) 1 / 2 . 

For fast convergence to many digits 
of accuracy, you should use as first ap- 
proximation an integer which is very 
close to the square root. 

To shorten my story, I fiddled 
around and came up with: 

X n+1 =((P-l)X n + T/X n P-l)/P. 
(Corson’s Method For Finding (T)l/P. 

It seems to work; at least it does 
for the examples I have tried. Starting 
with Xo, in those examples, X 4 yielded 
7 digits of accuracy: the 5th root of 2 
is 1.1486983; and the 3rd root of 9 is 
2.0800838. 1 would suggest you would 
be wasting computer time in applying 
this method to calculating fret positions 
on 31 -tone guitars, etc., since the re- 
quired accuracy there is but 0.1 mm 
(rounded from hundredths). 

I can hear you saying: “With that 
many digits accuracy, he sure didn’t 
use BASIC!” 

I used a $10 TEAL (Japanese make) 
pocket calculator. Next, I shall write 
the program into BASIC, and sneak in- 
to the nearby friendly (only if you buy 
something!) BYTE Shop. 

Since I invented (or possibly redis- 
covered) this algorithm, I wish it to be 
released freely to my fellow computer 
hobbyists — and its use not hamstrung 
by some commercial outfit. 

If anyone can improve upon this 
little gem, and cause faster convergence, 
I would welcome it! Even if you use 
orthogonal functions! 

Clyde Eugene Corson, M.S. 

Lawndale, California 

What you call “Newton’s Method” and 
“Corson’s Method” are both examples of a 
more powerful formula: 

X n +1= X n -F(X n )/F'(X n ) 

That powerful formula solves the equation 
F(X)=0, where F can be “practically any” 
function. In the formula, F' means the “de- 
rivative” of F, in the sense of calculus. To 
prove Corson’s Method from the powerful 
formula, define F(X) to be XP-T. To find 
out more about the powerful “Newton- 
Raphson” formula, read any book on “nu- 
merical analysis” or “numerical methods.” 



Wanted: 

hardware evaluation 

Keep your eyes 

on the threes and fives: 

As everyone knows 

they have petals around the rose. 

I’m enjoying your magazine cover to 
cover. I would like to see some articles 
evaluating hardware and systems in 
layman’s terms. This would require 
standards (speed, capacity, flexibility, 
special features, compatibility) with 
which to compare, and might raise 
some objections from advertisers, but 
a fair, objective report will sell more 
computers and provide a valuable 
service to those of us who are 
‘shopping.’ 

Kerry McCalla 
Birmingham, Alabama 

If any of you readers wants to team up with 
a friend and write an article comparing your 
computers, we’ll buy it, check its accuracy, 
and run it. 

N o petals around the rolls? 

About the petals around the rose in 
the Sept. /Oct. issue - seems to me 
that having an answer of 20 has a 
probability of one in 7776 rolls. 

John Ramsey 
Rochester, New York 

Oh! 

Programmer licensing: 
a definite ‘no’ 

When I was a child my friends and 
I had a nifty clubhouse in the back- 
yard. On the door we put a great big 
“KEEP OWT!” sign. In the years since, 
my ego has become stronger. As an 
adult, I no longer fear other people 
and do not feel the need to put them 
down by excluding them. 

If my experience is not unique then 
there is hope for David Weinglass, 
whose letter is in the September/Octo- 
ber issue, and the person I overheard 
in Atlanta who said: “We don’t want 
computers to be so simple that just 
anybody can use them.” 

Although their reasoning may be 
obscure, the motive is not: “Knowledge 



January 1978 Personal Computing 5 




Rich Man, Poor Man, Merchant, Physician, 

Teacher, Lawyer, Student, Musician. 



There’s arf tCOM Floppy Disk 
System for Everyone! 



More Uses 

People from every walk of life are 
adding iCOM® Floppy Disks to their 
microcomputers for such diverse 
tasks as payroll, inventory control, 
mailing lists, game playing, record 
keeping, parts ordering . . . 

We’ve uncovered some innovative 
applications, too: The sailboat architect 
who puts equations and algorithms on 
an iCOM disk to test his nautical 
theories ; the student who has auto- 
mated a bowling alley ; the iCOM 
dealer who designed an environmental 
control system for a university. 

More Speed 

These users have found iCOM 
floppies to be much faster and more 
versatile than cassette or paper tape. 
With iCOM, 
programs can 
be loaded in 
seconds; files 
updated in 
minutes; 
hundreds of 
programs can 
be stored on 
a single disk. 



More Models 

iCOM has Frugal Floppies™, Dual 
Floppies, Microfloppies™ (using the 
new 5 Va ” diskette), and other new 
approaches to floppy disk systems. 
Each is hardware and software 
compatible with Altair™, IMSAI, Poly 
88, Sol-20 and other microcomputers 
using the Altair S-100 bus format. 




More Software 



Then there’s iCOM’s famous 
software: Powerful field-proven 
FDOS-II with macro-assembler, string- 
oriented text editor, and file manager. 
Plus easy-to-use compatible 8K Disk 
BASIC. Each with super features such 
as : named variable length files, auto- 
file create, open and close, multiple 
merge and delete . . . and more. 




More Backup 

We’ve been building floppies for 
microcomputers for more than 3 years. 
Long before the rest. Thousands of 
systems are operating perfectly in the 
field. And we’re part of Pertec 
Computer Corporation, one of the 
largest manufacturers of peripherals, 
microsystems, data entry products 
and data processing systems. We’ll be 
around whenever you need us. 




More Dealers 

Maybe not in quantity, but in quality. 
We’ve chosen our dealer network 
carefully to assure you of assistance 
every step of the way. Our prices are 
right. Our delivery is 
fast. Our dealers are 
experienced and 
knowledgeable. 



Must Reading 

Our free booklet, 
“What a Floppy Disk 
Can Do for You’’ 
is must reading. 
Send for yours today 
or visit your dealer. 



©1977, Pertec Computer Corporation 
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is power and so it tends to be hoarded. 
Experts in any field rarely want people 
to understand what they do, and gener- 
ally enjoy putting people down.” — T.H. 
Nelson in Computer Lib. 

The ideas in Weinglass’s letter, 
like evaluating “the quality of the 
people” — not the programs , mind you, 
the people — are downright spooky. 

As a would-be scientist, I can see 
enough problems in this world to re- 
quire the collective genius of all of us. 

I see nothing to be gained by disposing 
of a large proportion of a valuable 
natural resource — people. That is why 
1 believe I can “really contribute to 
society” by what I am doing — teach- 
ing everyone who will listen all I can 
about computers. 

If your magazine upsets the “KEEP 
OWT!” crowd, then it is my kind of 
magazine. Please begin my subscrip- 
tion now. 

J.P. Peer 
Berne, Indiana 



• • • 

I have just completed reading Mr. 
Weinglass’ letter (September/October 
1977) and have to reply. 

I, too, am a programmer and proud 
of my work. But if all programmers 
thought as Mr. Weinglass does, com- 
puting would be one of those dark arts 
available to the select few and under- 
stood by only half of those. 

I can detect no lack of respect in 
your magazine; I just feel sorry that 
Mr. Weinglass is so obsessed with the 
existing hierarchy that he can’t see the 
new micro movement growing. He 
should not be afraid to use computers 
in new and imaginative ways. How else 
can we increase our knowledge of these 
wonderful machines? Also, the licens- 
ing of programmers, to which Mr. 
Weinglass refers, will raise computer 
fraud to higher heights — only the 
really good licensed crooked program- 
mer will get hired. 

I don’t think that the “lemonade 
operator” will actually try to market 
his services as much as he will try to 
learn some new techniques to amuse 
himself. After all, with the crooked 
licensees running around, who will 
have the money to hire an independent 
operator? 

Richard W. Crooks 
Belvidere, Illinois 



There’s an iCOM 
for Everyone 
at these 

Computer Stores... 



ALABAMA 

Computerland 
Huntsville 
(205) 539-1200 



ARIZONA 

Byte Shop of Arizona 
Tempe 

(602) 894-1129 

CALIFORNIA 

Byte Shop 
Computer Store 
San Rafael 
(415) 457-9311 

Byte Shop 
Fresno 

(209) 485-2417 

Byte Shop Computer 
Store of Diablo Valley 
Walnut 

(415) 993-6252 



Byte Shop of Lawndale 

Lawndale 

(213) 371-2421 

Byte Shop 
of Westminster 
Westminster 
(714) 894-9131 

Orange County 
Computer Center 
Costa Mesa 
(714) 646-0221 

The Computer Mart 

Orange 

(714) 633-1222 

Byte Shop of San Diego 
San Diego 
(714) 565-8008 

Byte Shop of Hayward 

Hayward 

(415) 537-2983 

Micro Computer Center 

Anaheim 

(714) 527-8080 



Computerland 
of Hayward 
Hayward 
(415) 538-8080 

Computerland of 
Saddleback Valley 
Mission Viejo 
(714) 770-0131 

Computerland 
of San Diego 
San Diego 
(714) 560-9912 

Computerland of 

SanTustin 

Tustin 

(714) 544-0542 

Computerland 
of West L.A. 

Inglewood 
(213) 776-8080 

The Computer Room 
San Jose 
(408) 226-8384 

Byte Shop 
Computer Store 
Santa Clara 
(408) 249-4221 

Byte Shop 
Computer Store 
Santa Barbara 
(805) 966-2538 

Byte Shop III 
of San Jose 
San Jose 
(408) 377-4685 

Byte Shop 
of Thousand Oaks 
Thousand Oaks 
(805) 497-9595 

Tech-Mart 
Tarzana 
(213) 344-0153 

Byte Shop of Tarzana 

Tarzana 

(213)343-3919 

Byte Shop of Pasadena 

Pasadena 

(213) 684-3311 



COLORADO 

Prime Radix 
Denver 

(303) 573-5942 

Byte Shop 
Boulder 

(303) 449-6233 
FLORIDA 
Byte Shop of Miami 
Miami 

(305) 264-2983 

Byte Shop 
of Ft. Lauderdale 
Ft. Lauderdale 
(305) 561-2983 

HAWAII 

Capacity, Inc. 

Maui 

(808) 575-2930 

ILLINOIS 

The Itty Bitty Machine 
Company 
Evanston 
(312) 328-6800 

Bits and Bytes 
Computer Store 
Posen 

(312) 389-7112 

Computerland 
of Arlington Heights 
Arlington Heights 
(312) 255-6488 

Littipute Computer Mart 
Skokie 

(312) 674-1383 

The Numbers Racket 
Champaign 
(217) 352-5435 

Champaign Computer 
Company 
Champaign 
(217) 359-5883 

INDIANA 

Byte Shop 

The Data Group Inc. 
Indianapolis 
(317) 842-2983 



KENTUCKY 

Cybertronics 
Louisville 
(502) 499-1551 

Computerland 
of Louisville 
Louisville 
(502) 425-8308 

LOUISIANA 

Southern 
Electronics, Inc. 
Shreveport 
(318) 222-8795 

Computer Shoppe, Inc. 

Metairie 

(504) 454-6600 

MARYLAND 

The Computer 
Workshop, Inc. 

Rockville 
(301) 468-0455 

Computerland 
of Rockville 
Rockville 
(301) 948-7676 

MASSACHUSETTS 

Computer Mart, Inc. 

Waltham 

(617) 899-4540 

American Used 
Computer Corporation 
Boston 

(617) 261-1100 

MICHIGAN 

General Computer 
Troy 

(313) 362-0022 

Computer Mart 
Royal Oak 
(313) 576-0900 

MINNESOTA 

Microprogramming, Inc. 

Burnsville 

(612) 894-3510 

Computer Depot 
Minneapolis 
(612) 927-5601 

NORTH CAROLINA 

Digital Dynamics 
Corporation 
Charlotte 
(704) 374-1527 

NEW HAMPSHIRE 

Computer Mart of 
New Hampshire 
Nashua 

(603) 883-2386 

NEW JERSEY 

Computer Mart of 
New Jersey 
Iselin 

(201) 283-0600 
Computerland 
of Morristown 
Morristown 
(201) 539-4077 



NEW YORK 

Synchro Sound 

Enterprises 

Hollis 

(212) 468-7067 

Computerland 
of Tonawanda 
Tonawanda 
(716) 836-6511 

Computerland of Ithaca 
Ithaca 

(607) 277-4888 

Computer Shoppe 
Middle Island 
(516) 732-4446 

PENNSYLVANIA 

Byte Shop of 
Philadelphia 
Brynmawr 
(215) 525-7712 

Personal Computer 

Corporation 

Frazer 

(215) 647-8463 

SOUTH CAROLINA 

Carolina Computers 

Columbia 

(803) 798-7524 

TEXAS 

Micro Store (0010) 
Arlington 
(817) 461-6081 

Microstore 
Richardson 
(214) 231-1096 

Microtex, Inc. 

Houston 
(713) 780-7477 

Electrotex 
Houston 
(713) 526-3456 

Computer World 
Arlington 
(817) 469-1502 

Computer 
Terminal Store 
El Paso 
(915) 532-1777 

Computer Shop 
San Antonio 
(512) 828-0553 

The KA Computer Store 
Dallas 

(214) 634-7870 

WISCONSIN 

Madison 
Computer Store 
Madison 

(608) 255-5552 

CANADA 

Computer Mart Ltd 
Toronto, Ontario 
(416) 484-9708 

Computer Place 
Toronto, Ontario 
(416) 598-0262 



tafiT miCROPERIPHERfllS 

6741 Variel Ave., Canoga Park, CA 91303 U S A. • (213) 348-1391 TWX 910-494-2788 

a division of Pertec Computer Corporation 
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IT HAD 
TO HAPPEN! 



The Byte Shop 
comes to the Big 
Apple. Come and 
celebrate the Grand 
Opening of our new- 
est affordable com- 
puter store. 



GRAND OPENING 
SPECIALS AT BOTH 
LOCATIONS 



BYTE SHOP EAST, INC. 



27-21 HEMPSTEAD TURNPIKE 
LEVITTOWN, 

LONG ISLAND, NY 11756 
(516) 731-8116 
T-F 12-9 SAT: 10-5 



130 E. 40TH ST. 

(corner of Lexington Ave.) 
NEW YORK, NY 10016 
(212) 889-4204 
T-F: 1 1-7 SAT: 10-5 
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hot programs on your 

“ 8080 ” 

A gourmet’s delight of practical “how to” 
facts, including description of “8080” 
instruction set. How to manipulate 
“8080” stack. Flow charts. Source 
listings. Routines for multiple precision 
operation. Programming time delays for 
real time applications. Random number 
generators. Completely assembled float- 
ing point math program. Input/output 
processing for basic I/O programming 
through interrupt processing. Code, 
numeric conversion routines. Real time 
programming. Search/sort routines. 
Plus many more finger-lickin’ goodies. 



Order your copy of Scelbl’s “8080” 
Software Gourmet Guide & Cook Book 

today! Only $9.95 ppd. Bon appetite! 




ICEIBI COIHMJIEII 
CONIUILIING INC. 

Post Office Box 133 PP STN 
Milford, CT 06460 




Our factual information is 
timeless. The value of your 
copies of Popular Computing 
magazine will not decrease 
with time. Our book, calcula- 
tor, and minicomputer reviews 
are up - to - the - minute (and 
down to the nitty-gritty.) Our 
problems are not easy, even 
with access to your own com- 
puter. Our reader interaction 
is lively, with the problem sol- 
utions and commentary fre- 
quently raising eyebrows in 
computing circles. 

The art of computing, every 
month. One year, $17.50 US. 
Sample copy on request from 
Box 272, Calabasas, CA 91302 
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About David Weinglass’ letter to the 
editor in the September/October issue 
- 1 too am a professional program- 
mer with many years’ experience but 
with no stomach for the snobbish 
pseudo-intellectual approach that Mr. 
Weinglass has taken. 

“Anybody” does not have to be 
“allowed to use computers any way he 
wants to.” Computers are for the 
“elite,” right? Wrong!!! 

Good programming habits are a 
matter of education and Mr. Wein- 
glass’ legal standards will do the same 
thing that all such licensing does: 
spawn mediocrity. 

Good programmers, however, who 
are willing to educate and set an ex- 
ample of a high goal to shoot for will 
have a far more meaningful and help- 
ful effect on the general level of quali- 
ty in programming than all the legal 
standards that Mr. Weinglass and his ilk 
can dream up. 

The idea that one would have to 
prove to authorities that he can con- 
tribute to society before being allowed 
to practice his profession was prevalent 
in Nazi Germany. 

Leland C. Sheppard 
Sunnyvale, California 

• • • 

1 couldn’t help responding to the om- 
inous tone of reader Weinglass’s letter 
concerning licensing computer pro- 
grammers (Sept. /Oct. 1977). Licensing 
seems to be a perennial method used 
by long established people practicing a 
profession to prevent the entrance into 
the field by new competition. They al- 
ways try to justify it by saying that 
licensing will prevent the fly-by-night 
type of operator. One wonders, though, 
if it is so difficult for firms purchasing 
computer services to develop standards 
to judge them, then why should we be 
so trusting of an “authoritative” group 
that can impose standards on everyone 
(backed by the force of government). 
The fact is we can choose between a 
system where some individuals and 
firms will no doubt be cheated by bad 
programmers and one where there is a 
market open only to those approved 
by a monopolistic standards agency. I 
fear the benefits of the latter system 
will be far outweighed by the harm. 

S.L. Shakocius 

Palos Verdes Estates, California 
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Chauvinist computing 

There are three unhealthy currents 
which underlie many of the articles 
and attitudes appearing in Personal 
Computing. These are anti-intellectual- 
ism, male chauvinism and sexism. 

Anti-intellectualism is an absurd 
stance for a member of the print-media 
which is trying to capitalize upon the 
need for an exchange of ideas in a new 
field. It’s like producing a pictureless 
magazine for illiterates. Male chauvin- 
ism is, among other things, a way of 
managing activities and attitudes with- 
out giving people a choice while saying 
they can do anything they want. Sex- 
ism is, in practice, a multitude of pro- 
cedures which destroy the full human 
potential of all of us, men or women, 
though often felt most painfully by 
women. None of these have a place in 
personal computing, which is about 
how people (i.e., women, children and 
men) use small home/business com- 
puters. 

Let me point to specific data from 
PC. 

• Your first issue interviewed an in- 
dividual at a show who had purchased 
an IBM 5100. Now, he is one of the 
elite who has plunked down enough 
cash to buy a full system. You reported 
that he had bought the system for 
games, but that his wife should not be 
told that. 

• In the May /June issue: In the article 
entitled “Under Cover Computer,” the 
hero is represented as an embattled but 
enlightened manager who has to hide 
the use of a small computer in his of- 
fice from the computing department. 
The reader is asked to dream up newer 
and sneakier ways to do this, even to 
develop a business to solve this problem. 

• In the May/ June issue: In an article 
entitled “Dots Break the Ice,” the 
lead-off summary asserts that it is a 
premise of the Lemonade Computer 
Service Company (and hence, PC) that 
almost anybody can put off complaints 
that he is “just fooling around with an 
expensive toy” by going into business. 

• In the May /June issue: Staff designa- 
tions. The publisher and all editors are 
men. The head of the art department 
is a man, and probably production and 
circulation also. General Administra- 
tion is the only department headed by 
a woman which also has a man working 
in it. So women share as much power 
and responsibility in PC as men? Do 
they get equal pay for equal work? Did 
this distribution come about without 
the exercise of sexist discrimination? 

• In the same issue: PC advertising on 



pages 94-95. Notice who is doing what. 
Balding man doing books - important 
stuff. Woman doing inventory of gro- 
ceries — not important to men. Young 
woman using computer to make yak- 
king easier — not important. Young 
man doing school work - important 
stuff. Young man building kits — im- 
portant stuff. Woman secretary doing 
word-processing with computer - more 
dreck. Famous man being interviewed 
about personal computers. (Why him 
of all people?) Man wiring-up a CRT 
- important stuff. Young boy and girl 



at the end of a game. He won! She 
makes mandatory infantile gesture. He 
smirks with everlasting superiority. 

The strangest thing about this is that 
the art work had to have been done by 
one of the women on the staff. One 
would not expect such blatant sexism 
in such a case. But I assume the power 
of approval lay in the male depart- 
ment head. 

• In May /June edition: No significant 
article is by-lined by a woman. Three 
banal articles are written by Winkless 
III, none of which took any special 



Free Bugbacks. j 




Our Bugback adhesive labels stick to 
their chips, immediately identifying logic 
functions and pin numbers. But even 
without the $6.50 Bugback freebie, our 
Bugbooks 8 are a great bargain. Nine 
books, packed with everything 
to teach you digital and 
analog electronics 
from scratch. 

Bugbooks I & II - 750 
pages, with experiments 
in basic digital electronics 
to sophisticated circuits. 

$17.00. 

Bugbook IIA - Advanced topics 
in digital logic transmission. $5.00. 
Bugbook III - General overview 
of microcomputer systems with 
particular emphasis on interfacing, 

1/0, programming in machine languages. 
597 pages. $15.00. 

Bugbooks V & VI - Digital logic and 
microcomputers from ground zero. 



$6.50 worth 
of Bugback® 
labels free 
with $35.00 
book purchase. 

Emphasis on self-teaching. No previous 
knowledge of electronics needed. 

Over 900 pages. $19.00. 

BRS-1 - Lab workbook providing theory 
and applications of the 555 timer chip. 
$6.95. 

BRS-2 - Text/workbook covering the best 
design of low-pass, high-pass, 
bandpass and notch filters. 
$8.50 

* BRS-4 - OP-AMP and linear 
course. 300 pages. $9.00. 
Select your $35 (or more) 
book value and get $6.50 
worth of Bugbacks now. Send 
check or money order directly 
to E&L Instruments. We’ll ship 
postpaid anywhere in continental U S. 

r= Ha 

E&L INSTRUMENTS, INC. 

61 First Street. Derby. Conn. 06418 
(203) 735-8774 Telex No 96 3536 






Please send the following Bugbooks, postpaid. I’ve enclosed 

$ □ Bugbook I/ll $17.00 □ IIA $5.00 □ III $15.0 

□ V/VI $19.00 □ BRS-1 $6.95 □ BRS-2 $8.50 □ BRS-4 $9.00 
Name 




Enclose check, money order or numbers from BankAmericard/ 
Visa or Master Charge. We will ship postpaid anywhere in 
Continental U. S. 



CIRCLE 11 



January 1978 Personal Computing 9 



MAILBAG 



male talent, and any of which might 
have been better stated from a wom- 
an’s perspective. 

This is data plus commentary: on 
to interpretation of the data. 

• It is downright stupid to imply that 
the manager should hide his use of a 
personal computer. He has the income 
to buy his own computer. His taxes are 
eating his paycheck alive. He can justi- 
fy the use of the computer to the IRS 
as being germane to his work and pro- 
motion. He should buy it personally, 
install it, use it, and then sell it to his 
superiors. It is intellectually dishonest 
to dream up subterfuges when a direct 
approach is valid. 

• It is also anti-intellectual to evade the 
accusation that the computer is an ex- 
pensive toy by talk of business activity. 
Many toys are more expensive than a 
personal computer. Boats, recreation- 
al vehicles and vans can be more expen- 
sive. There is no reason big bucks can- 
not be allocated to personal computer 
systems as entertainment, just like every 
other expensive toy. The real question 
is interest, hours of use and satisfaction. 
I refuse to believe that vans, water-ski 



boats or sailboats are justified by a low 
cost per hour of use or that they pro- 
vide equal satisfaction to all members 
of a family. 

• The man who bought his system for 
games but does not want his wife to 
know is not only being anti-intellectual, 
he is being chauvinistic. By not telling 
his life’s partner his real reason for 
putting up that money, he is denying 
her the opportunity to participate in 
the decision. He is also attempting to 
ratify his exclusive use of the entertain- 
ment device in much the same way as 
men ratify their use of profanity away 
from women by saying it is wrong to 
be profane in their presence. There are 
enough computers for everybody. Per- 
sonal computing does not need to be 
reserved for the grubby environs of 
men without women. 

• I cannot help you with your male 
chauvinism and sexism. The most I can 
do is shock you into asking the women 
in your staff and families if there is any 
truth in the matter. If they do not val- 
ue and trust you enough to attempt 
your collective re-education, then you 
are not worth anyone else’s time. One 



thing that can be said is that men can- 
not escape from chauvinism and sex- 
ism by themselves. Look at it in terms 
of the higher management in “Under- 
cover Computer.” They are not expec- 
ted to see the light because they are 
known assholes who, by themselves, 
cannot be expected to change them- 
selves. The same applies to male chau- 
vinists and sexists. You are basically 
engaging in asshole behavior. Without 
the help of people who are outside your 
asshole perceptions (women, in this 
case), you have no way out. 

Let’s go back to basics on the male 
chauvinism/sexist issue. You have 
elected not to include cheesecake (fe- 
male frontal nudes) in your magazine 
so that it will not be one of those kind 
of publications. You want to be re- 
spectable, almost business-like, but 
not stuffy. PC has even complained 
about the lack of women at the shows, 
etc. You want to be the leading maga- 
zine in the field, to mold attitudes. 

Yet, the primary attitudes you are prop- 
agating are male chauvinism and sexism. 
No wonder women were not interested 
in personal computing conventions. 



TURNKEY SYSTEMS 

Priced from only $5,000.00 




THE MICRO FORCE 



Systems Include 

THE VERSATILE CRT 12” 
Software Printer 
& Dual Floppy 

CALL 800-824-51 36, 

EXT A2090 
800-852-7631 In Calif. 



331 5 Woodward Place 



Raleigh, N.C. 27607 
919-781-3370 9-7 M-F 




Dealer Inquiries Invited 
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Hcathkit “Program-Ready” Computer 
Systems Await YOUR COMMANDS! 




The Heathkit H8 is designed to provide you with a versatile, 
efficient computer that’s easy and fun to build and use. It fea- 
tures an intelligent front panel with keyboard entry and 9-digit 
display, a heavy-duty power supply with enough extra capac- 
ity for memory and I/O expansion, and an exclusive 50-line 
fully buffered bus capable of addressing 65K bytes. The CPU 
board is fully wired and tested and features the 8080A chip, 
clock, systems controller and full bus buffering. Seven vec- 
tored interrupts are available on the bus for quick response to 
your I/O requests. The mother board has positions for up to 
10 plug-in circuit boards for memory and interface cards and 
complete “program ready” software (BASIC, assembler, edi- 
tor and debug) is included at no extra cost. Together with its 
“system designed” peripherals: memory expansion boards, 
serial and parallel interfaces, the H9 CRT terminal with ASCII 
67-key keyboard and the ECP-3801 cassette recorder/player 
mass storage device, the H8 will provide you with years of 
computing usefulness and enjoyment. 



Based on the world-famous DEC LSI-11, the H1 1 and its peri- 
pherals give you all the power and speed you need for total 
computing versatility. It’s one of the few FULL 16-bit compu- 
ters available to the hobbyist today, and equivalent commer- 
cial versions would cost literally thousands of dollars more. 
The H1 1 features a fully wired and tested DEC KD11F board 
that contains the 16-bit LSI-11 CPU, a 4096x16 read/write 
MOS semiconductor memory, DMA operation, and includes 
the powerful PDP-11/40 instruction set. Heath/DEC PDP-11 
software includes editor, relocatable assembler, link editor, 
absolute loader, debug, I/O executive and DUMP programs, 
plus BASIC and FOCAL. The backplane/card guides are fully 
compatible with all standard LSI-11 accessories. The H11 and 
its system peripherals: memory expansion modules, serial 
and parallel interfaces, an extended arithmetic chip, plus the 
H10 paper tape reader/punch and the H9 CRT terminal give 
you all the power and versatility you need for personal com- 
puting at its very best! 




Basic Self-Instruction Course 

Learn BASIC program- 
ming easy and fast with 
our EC-1100 self-instruc- 
tional course. Features programmed 
instruction text, experiments and 
demonstrations to give you a thorough 
knowledge of BASIC and program- 
ming techniques. 





World-Famous DECwriter II 

SailllE Deluxe keyboard printing 
terminal at Heath’s sensa- 
tional low mail order price! 
Also available: LAXX-KG EIA (RS-232C) 
Interface with cable and connector, $65; 
LAXX-LM Acoustic Coupler which mounts 
in LA36 with hardware provided, $250.00 




HEATHKIT CATALOG 
The new Winter ’78 Edition 




You can get a FREE retail catalog by re- 
deeming this coupon in person at any of 
the 50 Heathkit Electronic Centers (Units 
of Schlumberger Products Corporation) in 
major markets coast-to-coast, where 
Heathkit products are sold, displayed, and 
serviced. (Retail prices on some products 
may be slightly higher.) (Check the white 
pages of your telephone book.) 




Nearly 400 fascinating electronic kits fully 
illustrated and described, plus a variety of 
Heath-recommended assembled products. 

Send for your FREE copy today! 

Prices are mail order net FOB, Benton Harbor, Michigan. 
Prices and specifications subject to change without notice. 



Heath Company, Dept. 352-370 
Benton Harbor, Michigan 49022 



Please send me my FREE Heathkit Catalog. 
I am not on your mailing list. 



Name_ 



i 



Use coupon for 
mail-order 
catalog or bring 
to store for 
retail catalog. 



► i 



Address- 



City. 



-State. 



CP-137 



Zip- 
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BVTE SHOP #32 

the affordable computer store 

2018 Green Street 
Columbia, S. C. 29205 
771-7824 



and an “audio-visual road 
show”. Our idea is very 
simple. The small com- 
puter market is flooded 
with dozens of manufac- 
turers and hundreds of 
machines. Through test- 
ing and experience in 



WE’RE PUTTING 
OUR SHOW 
ON THE ROAD 

South Carolina Byte 
Shop now has a DATA 
BUS, outfitted with our 
preferred lines of compu- 
ter equipment 



sales and service, we 
have selected several 
preferred lines of equip- 
ment that actually do 
what their advertising 
claims they can - and do 
it very reliably. 



Now we’re ready to 
share what we’ve learned 
with our customers. 
If your business or 
group is interested 
in having our DATA 
BUS visit your area 
- or if you want us 
to add your name 
to our mailing list 
- call or write us... 
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PC is driving them away in droves. You 
may as well include cheesecake in your 
magazine because you are already driv- 
ing away women with the rest of the 
chauvinist/sexist presentation. Rather 
than denying yourself the sales poten- 
tial of cheesecake, you could balance 
it with beef cake (male frontal nudes). 

It is time for PC to shape up or ship 
out. We need a wink, a pamphlet, and 
a whole loaf. There has to be more dif- 
ference between Field and Stream and 
Personal Computing than that the for- 
mer is about the sexual domination of 
animals and the latter is about sexual 
domination in personal computing. 

Hollis D. Paul 
Torrance, California 

You’re right - Personal Computing has con- 
tained passages that some people consider 
anti-intellectual, male-chauvinist, and sexist. 
But starting with this issue our new ex- 
panded staff is editing out most of those 
passages. 

To set the record straight - our art di- 
rector and production controller are wom- 
en, and so is one of the new members of 
our editorial staff. We’re eagerly looking for 
articles by women and men. 



More Babel? 

Concerning the Hewlett-Packard modi- 
fied keyboards (May /June ’77, p. 130): 
Why not modify ASCII to cover 
Spanish, French, Greek, Russian, 
Arabic and Thai typefaces? Or start 
a new script form (let’s call it “Unity”) 
that, like Cherokee, has one letter per 
syllable, and allows you to sight read 
any language even if you can’t speak it. 

Or conversely, if you hear it you 
can write it, even if you don’t under- 
stand what is being said. Perfect for 
computer secretaries, for teaching a 
computer to speak or listen, etc. 

John Nix 
Rockford, 1L 

Teacher wants data 

Fred and Joan Saberhagen’s article 
titled “Homework” in the July/ August 
issue covered many of the things I 
would like to do with a computer in 
my classroom. Your article mentioned 
two topics that I need more informa- 



tion about. Perhaps you have a source 
that has the information I need. 

I would like to be able to use the 
computer (when and if I get one) to 
schedule classes. Do you know of any 
software or other information about 
using a minicomputer to schedule? 

The possibility of grading papers 
with a computer will work well in my 
math classes if I can find a reader (at 
an affordable price) to read the answer 
sheets. Do you know of any device 
that would do the job in combination 
with a minicomputer? 

Any information that you have 
would be of great help to me. Thank 
you for your time and help. 

John Fultz 
Manteca, CA 95336 



Dear Reader , 

Please send us your comments, 
criticisms, and ideas. Clue us in 
on where you're at. 

Russ , Ellen , Harry 
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The Computer Magazine 
You Can Read! 



You don’t have to be a programmer 
or computer scientist to read Personal 
Computing. It’s the magazine that tells 
you how to get started in computing. 
How to have fun. And how to use the 
computer for your own personal and 
business applications. 

Each month Personal Computing is 
loaded with practical, fun articles de- 
signed to help you get the most out of 
your computer. We’re the magazine 
with style, color and practicality. Top- 
ics covered in recent issues include: 
Getting Into Computer Games, Using 
the Computer to Manage a Drug Store, 
Using Computers in Schools, Learning 
to Program in Three Easy Lessons, Ten 
Easy Steps to Become a Computer 
Hobbyist, How to Set Up a Word Proc- 
essing System, The Future of Robots, 
A Computer That Speaks English, In- 
telligent Video Games, How to Profit 
from Your Computer Hobby, and 
much, much more. 



Open your eyes, put on your 
thinking cap and subscribe to 
PERSONAL COMPUTING ! 



NAME 

ADDRESS 7 

CITY STATE ZIP 



USA 

□ 1 year (12 issues) $14 

□ 2 years (24 issues) $26 

□ 3 years (36 issues) $38 

Charge my: 

□ Master Charge 

□ Bank Americard 

Account # 

Card expiration date 

□ Bill me 

□ Check enclosed (you’ll receive 
one extra issue for each year!) 
Please allow two months for 
processing. 



ADDITIONAL POSTAGE (per year) 

CANADA & MEXICO $4.00 surface 

$8.00 air 

OTHER FOREIGN $8.00 surface 

$36.00 air 

(Please remit in US funds - Thank you) 

BACK ISSUES $2.00/COPY 
(check with order) 



Mail to: 

PERSONAL COMPUTING 
1050 Commonwealth Ave. | 

Boston, MA 0221 5 | 

I 



L 




ON YOUR BEHALF 



It’s in the cards 

I read with interest your article “The 
Programmable Pocket Calculator” in 
the November/December issue. The 
article mentioned a “student who built 
an inexpensive card reader to interface 
with his HP-25 ...” I was wondering 
if somone could provide me with fur- 
ther information on this device. I 
would be interested in duplicating it 
for my HP-25. 

Melvin L. Zwillenberg 
21 TekeningWay 
Hamilton Square, N.J. 08690 

Doctor seeks medical help 

I have been reading your magazine with 
great interest. I would like to contact 
any readers who are interested in medi- 
cal applications of computer technol- 
ogy, particularly information on elec- 
trocardiogram interpretation and de- 
tails on conversion, A/D, D/A, with 
appropriate interfacing for Z-80 pro- 
cessor; software on any medical item 
especially diagnosis of endocrine, ovu- 
lation disturbances; Medicaid, Medi- 
care, third party billing software; and 
business software. 

Jonathan C. Gibbs, Jr., M.D. 

Memorial Health Center 
75 Harrison Ave. 

Jersey City, N.J. 07304 

Convert shorthand 

Maybe someone can help me with a 
problem. I don’t have a computer and 
as far as I can tell the few books I’ve 
gotten don’t seem to apply to what I 
need. My town has no school for com- 
puting and even the library carries little. 

I don’t care about doing match 
problems or playing games. What I’m 
interested in is programming for word 
retrieval — sort of. Specifically, con- 
verting written machine shorthand 
back into English. 

My shorthand machine is a “com- 
puter compatible” system. There is an- 
other small machine that attaches to 
the shorthand machine. As shorthand 
is taken it is “transferred” to the 
smaller machine and put on magnetic 
tape. I don’t even know how this is 
done. 

My question is, how would one go 



about programming for words (or 
letters — or however it works)? Any 
ideas where I could find this sort of 
information? 

To buy one of these systems pro- 
grammed and to rent the machine (or 
teletype to a computer in another state) 
could cost $2000 a month! The basic 
program may take a while to do, but 
for that much money I’d rather learn 
how to do it myself. 

Susan Gentsch 
139 Garden Ct. 

Del Rio, Texas 78840 



Toys or tools? 

I found your November/December 
“Toys or Tools” article by Jack 
Roamer very interesting. The article 
mentions that the Fairchild VCS 
could be easily modified (electronically 
and with a little programming). I 
would like to find an article on how to 
accomplish this, perhaps one with 
schematics and instructions. If the 
software were also to be included, it 
would be even better. Specifically, I’m 
interested in modifying the VCS into a 
microprocessor capable of handling 
BASIC. I’d appreciate any information 
you or your readers might have. 

William J. Bey da 
467 Rose Lane, 

Rockville Center, N.Y. 11570 



Secret life of plants 

A couple of years ago I read a book 
called The Secret Life of Plants . I was 
very much impressed by the fact that 
plants produce signals in response to 
their environment, and I would like to 
set up a personal computing system to 
collect such signals from my household 
plants. I believe that statistical studies 
of the daily information could offer 
some insight into the phenomena in- 
volved, and help reveal many mysteries 
of the world around us. 

If you know of any other work 
being done in this area, or of others 
who have already designed working 
systems for communication with their 
plants, I would like to hear from you. 

Julia Kalendar 
Seattle, Washington 



V.I.P. exchange 

As a hardware hacker from the old 
tube days (remember tubes?) gone 
digital, I’ve been watching the calcu- 
lator/computer “revolution” with 
great relish. Also, as an interstate 
cheapskate, I have joyfully followed 
the downward trend in prices due 
mainly to LSI. My first micro was the 
MARK-8. 

I decided to invest in a new system 
that promised tape cassette interface, 
CRT graphics, and the low power I 
need since moving away from 60-cycle 
hum. The COSMAC VIP by RCA 
(1802 system) has enjoyed an absolute 
dearth of publicity, but I’m now able 
to store programs on tape using the 
same low-cost Panasonic that would 
not work before. 

But like all other systems I’ve 
looked at, the instructions for using 
the instruction set are woefully in- 
adequate. The books always seem to 
be written by someone who already 
understands the process and they’re 
totally incomprehensible to the novice. 
Not enough examples are given and 
those that are given are not explained. 
Unfortunately, the instructions for a 
CPU are not what I would choose were 
I designing the chips and the guys who 
did design it aren’t telling me how to 
put these instructions together so they 
will do what I want. Are any of you 
readers using the COSMAC VIP? If so 
I would like to exchange notes with you. 

D.L. Hartley 
Rt. A Box 168D 
Yellville, Ark. 72687 

Texans, unite! 

1 greatly enjoy your magazine, but I 
have a question that you might be able 
to help me with. Are you aware of any 
user’s group for calculators using the 
Algebraic Operating System (AOS) of 
Texas Instrument calculators such as 
the SR-56 that I own. 

I am currently unaware of any such 
group but am interested in organizing 
one. If anyone else is interested in 
joining such a group or knows of an 
existing one, please contact me. 

Terrance A Ward 
1408 S. 10th Street #21 
Waco, Texas 76706 
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TRIPLE SAVINGS! 

(LIMITED TIME OFFER) 

• 20% OFFANY GROUP/3 EDUCATIONAL PRODUCT THIS MONTH 

• FREE ATTACHE CASE AND RECORDER WHEN YOU ORDER ALL 4 

• SAVE TIME AND INCREASE EFFICIENCIES IN YOUR SHOP 



SOMETHING FOR EVERYONE! GROUP/3'S COMPLETE LINE OF DP EDUCATIONAL PRODUCTS COVERS 
ALL LEVELS OF COMPUTER USAGE AND MANAGEMENT - EVEN END USERS. EACH COURSE CONTAINS 
AUDIO CASSETTE INSTRUCTIONAL TAPES, WORKBOOKS, VISUALS AND REFERENCE MATERIAL. 




CCM 



DUOS 



RPG-TOP 



ADV-30 



COMPUTER CONCEPTS^ 
FOR MANAGEMENT 



DEVELOPING USER 
ORIENTED SYSTEMS 



RPG II TECHNIQUES 
OF PROGRAMMING 



ADVANCED RPG II & 
ARRAY PROCESSING 



TEACHES THE BASIC FUNDAMENTALS ABOUT COMPUTERS 
IN NON TECHNICAL LANGUAGE FOR TOP MANAGEMENT 
AND LINE MANAGEMENT. 



PROVEN SYSTEMS DEVELOPMENT METHOD-PROJECT 
PLANNING AND CONTROL-DOCUMENTATION AND AUDIT 
PROCEDURES-BASIC STANDARDS AND PROCEDURES- 
0RIENTATI0N AND TRAINING GUIDE. 



BEGINNING RPG II FOR THOSE WHO WISH TO LEARN RPG II 
AS THEIR FIRST PROGRAMMING LANGUAGE OR WISH TO 
ADD IT TO THE LANGUAGE THEY ALREADY KNOW. PRE- 
REQUISITE FOR ADV-30. 



SAVES 30-50% IN PROGRAMMING TIME-ADVANCED RPG II 
TRAINING WHICH COVERS LOOK AHEAD, EXCPT, FORCE, 
READ AND ARRAY PROCESSING. 



Rush Order Form or CALL NOW TOLL FREE (800) 423-5148 - In California, Call (213) 884-6678 Collect 

PLEASE CHECK ONE OR MORE OF THE FOLLOWING: 

□ I'M TAKING ADVANTAGE OF THE 20% SAVING- 
PLEASE SEND ALL 4 PRODUCTS PLUS MY FREE 
ATTACHE CASE AND CASSETTE PLAYER/RECORDER 

TOTAL PRICE: $516.00 $ 

□ CCM - $120.00 (REGULARLY $150.00) $ 

□ DUOS -$140.00 (REGULARLY $175.00) $ 

□ RPG-TOP -$156.00 (REGULARLY $195.00) $ 

□ ADV-30 - $100.00 (REGULARLY $125.00) $ 

$3.00 Handling Charge (Omit if check is included) . . . .$ 

Calif. Residents add 6% Sales Tax $ 



COMPANY 


NAME 


TITLE 


ADDRESS 


CITY 


STATE 


ZIP 


PHONE 


PURCHASE ORDER NO 


SIGNATURE 



TOTAL $ 

□ PLEASE SEND FREE GROUP/3 PRODUCTS CATALOG 

ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 



i rv o GROUP 3 is a part of Informatics Inc the world s 
largest independent supplier of software products 



P.O. Box 1452 

21050 Vanowen Street Canoga Park, CA 91304 
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TIMESHARING 

The 801 03A works both ways. Your system can call a timesharing service and communicate as an intelligent 
terminal OR your S-100 system can be the timesharing system where the 80-1 03A answers the phone and 
communicates with terminals or other processors. 



80-103A DATA COMMUNICATIONS ADAPTER 




The 80-103A DATA COMMUNICATIONS ADAPTER was developed to function as an S-100 bus 
compatible serial interface incorporating a fully programmable modem and Telco interface. These 
functions are usually accomplished by the use of two separate modules: 1) a serial I/O board, and 
2) an external modem. By combining these features on a single board, the 80-1 03 A can offer 
microcomputer applications significant cost/performance advantages over other implementations. 



• FULLY PROGRAMMABLE FEATURES 

• AUTOMATED DIALING AND AN- 
SWER 

• ORIGINATE OR ANSWER MODE 

• 110-300 BIT/SEC DATA RATES 

• CHARACTER FORMAT AND PARITY 

• ERROR DETECTION 

• FULLY BUFFERED, OUTPUTS DRIVE 
25 S-100 BUS LOADS 

DC Hayes Associates offers a full range of capabilities 
for solving your information handling problems. 
Whether your problem is large or small, we will apply 
innovative techniques for finding the best solution. 
Contact us about our products and services. 



• STANDARD U.S. FREQUENCIES 

• FULL TELCO COMPATIBILITY WHEN 
ATTACHED TO DAA 

• COMPATIBLE WITH EXISTING TELE- 
TYPES AND TIME SHARING MODEMS 

• ALL DIGITAL MODULATION AND 
DEMODULATION. NO ADJUSTMENTS 
REQUIRED. 



PRICES: 

Assembled 80-103A with 48 hour bum in 
and 90 day warranty is $279.95 

Bare Board with manual is $49.95 



D C Hayes associates 

P.0. Box 9884 • Atlanta, Georgia 30319 • (404) 231-0574 



CIRCLE 17 
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RANDOM ACCESS 



Tale of two cities 

Every weekend in Glendale, Col- 
orado, the normal population 
grows from 3,000 to 75,000 as 
residents from nearby Denver 
swarm to the city to take advan- 
tage of the city's only industry — 
entertainment. This weekend 
population explosion forces the 
city's police force and city govern- 
ment to deal with 25 times as 
many people as during the week 
as well as all the unsavory charac- 
ters that large crowds and popular 
entertainment spots attract. 

The town decided to buy two 
IBM System/32s to help both 
police and city administrators 
keep things running smoothly, 
before the weekly overload of 
visitors could short-circuit the 
operation of city government 
and law enforcement. 

Glendale uses one of their 
new computers to handle their 
water utility billing, payroll, sales 
tax accounting, and accounting 
for the city's $3.2 million budget. 
Their second machine works 24 
hours a day to supply the police 
force with immediate responses to 
their inquiries. 

The police computer system, 
much to the dismay of local crim- 
inals looking to take advantage 
of the swollen weekend popula- 
tion, acts as a computer vigilante. 
The machine supplies information 
on wants, warrants, and past 
crimes committed in Glendale's 
jurisdiction (including the type of 
offense, time of day, location, 
and arresting officer), descrip- 
tions of known felons, fingerprint 
codes, and methods of criminal 
operation. The computer also 
ties into the computer network of 
the FBI and the Colorado Bureau 
of Investigation. 

In addition, the police system 
handles voter registration, liquor 
card licensing, parking ticket ac- 



counting, and the bookkeeping 
for paid fines. 

Satisfied with the two comput- 
ers, Glendale councilman Tim 
Greer said they “actually improved 
the efficient operation of all levels 
of government” and “eliminated 
some bureaucratic mistakes which 
the old, paper-and-pencil tech- 
niques permitted." 

Because of the computers' pre- 
sent success, Glendale has begun 
using the machines to automate 
court records. The system supplies 
the presiding judge with a com- 
plete, computer-prepared print- 
out on each case. The computer- 
ized system has already shown 
signs of speeding up the docket- 
ing and hearing processes. 



Town residents are also happy 
with the new computer system — 
that is until they get nabbed for 
not paying their parking fines . . . 

The Long Beach, California 
City Hall purchased an IBM com- 
puter system to help solve a 
somewhat different sort of pro- 
blem. Citizens there complained 
that bureaucratic red tape had 
made it next to impossible to re- 
gister a complaint or make an in- 
quiry at City Hall without first 
making a dozen calls. And, if 
they did manage to contact who 
they were looking for, it was 
even more difficult to get some- 
thing done. In response to these 
complaints from residents, the 
City Hall employed the IBM/370 
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model 158 computer, along with 
an IBM program called the Infor- 
mation Management System, to 
implement what they call a Citi- 
zen Service and Information Sys- 
tem. The Citizen Service allows 
Long Beach residents to dial just 
one number (590-6555) to reach 
the proper party at City Hall and 
be guaranteed an answer. 

The service works like this: the 
caller dials the Information Ser- 
vice number and is connected to 
a clerk seated at a computer ter- 
minal. The clerk takes down the 
caller's name, address, phone 
number, and matter of inquiry. 
The clerk then scans the display 
screen’s computer listing of infor- 
mation areas to decide who should 
handle the question. Information 
categories range from animal reg- 
ulations, bicycle routes, and con- 
sumer protection to refuse collec- 
tion, senior citizen services, and 
sidewalk repair. Then the clerk 
connects the caller to the proper 
party. 

After each call, the computer 
automatically follows-up by 
printing a letter thanking the cal- 
ler for the inquiry and giving 
the caller an inquiry number and 
department name to refer to 
should he need to call back. A 
copy of the inquiry is then for- 
warded to the district's city coun- 
cil representative so he/she is 
aware of the district's problems. 

If a final disposition on a call 
isn't received within a predeter- 
mined period of time, someone 
at City Hall calls the department 
involved to check on the status 
of the problem. 

The computer records all in- 
coming calls and stores the infor- 
mation for future reference and 
updating. Inquiry updates as well 
as new ordinance regulations or 
changes in personnel or person- 
nel responsibilities can be pro- 
cessed immediately and become 
available to the clerks operating 
the computer terminals. 

According to City Manager 
John Dever, citizen response has 
been fantastic. Seven hundred 
calls were recorded the first two 
days and about a hundred calls 
have been coming in every day 
since. 

Statistical analysis of the Long 
Beach inquiries have pointed out 



specific areas of public concern, 
public ignorance about specific 
laws or situations, and in some 
cases undetected problems. (For 
example, a number of reports 
from the same general area con- 
cerning cracked sidewalks may 
indicate that there is a problem 
with the roots of trees in the 
area.) In Glendale, analysis of 
the computer information has 
helped pinpoint crime trouble 



My son, the computer 

Did your mother always remind 
you how proud she would be if 
she could say, “my son (daugh- 
ter), the doctor?" Well, Mom 
may soon be having second 
thoughts about the prestigious 
profession. The New York Uni- 
versity Linguistic String Project 
(LSP) has successfully applied its 
programs for natural language 
processing to medical records. 

LSP plans to use their programs 
to process patient data and make 
“recommendations" to the doc- 
tors concerning patient admis- 
sions and releases. When fully de- 
veloped, the computer will also 
evaluate and analyze doctors' 
procedures and diagnoses. 

Naomi Sager, Lynette Hirsch- 
man, Ralph Grishman, and Cyn- 
thia Insolio are working on the 
project at NYU to transform free 
narrative input into a structured 
data base suitable for automatic 
information processing. The proc- 
essing system will be capable of 
answering questions, editing 



spots and times. Both cities have 
also used the information to help 
in planning and formulating new 
policies and procedures. 

So the next time someone tells 
you how a computer turned off 
the wrong person’s phone, electri- 
city, and gas — or had a warrant 
out for the police chief's arrest — 
you can come right back with a 
story about what's going on in 
Glendale or Long Beach. 



records, and compiling statistics. 

To establish an appropriate 
structure for the material, the 
program’s designers first per- 
formed a manual linguistic analy- 
sis on a sample of the material. 
From this analysis they drew sets 
of word classes and an informa- 
tion format. Then, through a 
series of processing programs, 
they broke the sentences down 
into their grammatical structure. 

Hirschman, Grishman, and 
Sager performed the first experi- 
ment in automatic information 
formatting in 1976. Their data 
included sets of follow-up x-rays 
from 11 patients who had had 
breast cancer surgery. They used 
159 reports, containing a total of 
188 sentential units. 176 of them 
were formatted successfully. 

Among the output for a for- 
matted x-ray entry was a TEST 
section, which included slots for 
test time, body location, and 
date; and a FINDING section, for 
the verb and information about 
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change and specific medical find- 
ings. For example, if you for- 
matted the sentence “flat place 
of abdomen — mild degenerative 
changes and osteoporosis of the 
sacral spine,” the results, which 
look like a diagrammed sentence 
from seventh grade English, 
would be structured like this. 
Under TEST would appear: 
plate, flat. Under FINDING 
would appear: changes, mild de- 
generative. A second format, “B”, 
includes the categories MED- 
FINDING (osteoporosis) and PT 
BODY (spine, the sacral.) 

After mapping out the medi- 
cal narrative into information 
formats, the data base can be 
used in a number of ways. Work 
presently being done processes 
questions and answers them with 
information from the data base; 
this work also extracts medical 
statistics that will aid in judging 
re-occuring trends of various 
diseases. 

Another LSP experiment uses 
the text of hospital discharge 
summaries to establish a format 
for processing tasks without hav- 
ing to input the patient record 
into a special format. Although 
the formats for these documents 
involve a greater variety of ma- 
terial, the restrictive and repeti- 
tive features of the sublanguage 
offer the structure necessary to 
form word subclasses and synatic 
regularities. 

if successful, this process 
could be applied to automating 
routine hospital admission screen- 
ing. The discharge summaries, 
along with the criteria used to 
measure if the case merited re- 
view, would serve as input. In 
order for the system to operate, 
it would also have to include the 
answers to such questions as: 
where particular symptoms were 
noted; where certain procedures 
were carried out; and whether 
certain variables were monitored. 

The program is still in the in- 
fant stage, but if and when imple- 
mented in hospitals across the 
country, all those patients that 
just visit hospitals because they 
like the attention (or because 
they like their doctor — what 
would mother say??) may first 
have to pass the scrutiny of a 
computer. 



Pay by phone? 

In the not so far future we may be 
able to pay all our monthly bills 
by making just one phone call. A 
House Banking Committee's sub- 
committee on Consumer Affairs 
is considering legislation to initi- 
ate a nationwide electronics fund 
transfer (EFT) system. The pro- 
posed system has already elicited 
many controversial responses 
from consumers, banks, and other 
concerned corporations. 

Speaking before the subcom- 
mittee, Jane Butel, vice president 
for consumer affairs for the Amer- 
ican Express Company, warned 
that the sudden initiation of a na- 
tionwide EFT system, without 
previous marketing tests could re- 
sult in a system that neither fits 
the needs of, nor pleases, the 
American public. Butel recom- 
mended to the House subcommit- 
tee that the implementation of 
the system be “evolutionary rath- 
er than revolutionary.” 

Supporters of the EFT system 
speak of the money and time it 
would save — no more postage 
stamps, personal checks, or hav- 
ing to rely on the mail. The EFT 
system would also allow you to 
keep your money in your account 
until the last minute. 

The propsed system structure 
relies on a 3-part code system to 
complete a transfer. To “take” 
money from your account to 
“pay” your creditor, you would 
just call your bank, give the 
operator your account number 
with that particular store, the 
store's account number, and your 
bank account number. The com- 
puter does the rest. Since each 
transfer requires the knowledge 
of all three code number sequen- 
ces, the chances of someone else 
toying with your account are 
limited. 

Yet, regardless of the built-in 
safeguards of the proposed sys- 
tem, many people are still wor- 
ried. Speaking for American 
Express, Butel proposed four ad- 
ditional provisions for consumer 
protection legislation in her ad- 
dress to the Board. 

The first safety measure con- 
cerned mail security. Butel re- 
commended that laws prohibit 



the sending of EFT cards and per- 
sonal identification codes through 
the mail to avoid allowing some- 
one easy access to your account 
due to a lost or stolen envelope. 

To ensure account security, 
Butel also urged using a random 
method of assigning identification 
numbers, rather than basing the 
assignment system on code num- 
bers that relate to already existing 
numbers such as your drivers 
license or social security number. 




The third proposal concerned 
requiring an individual (human) 
to be available during business 
hours to discuss possible errors, 
questions, or problems with the 
system or your account. 

The final piece of consumer 
protection legislation proposed 
that any national legislation set 
statutes to insure, as Butel said, 
“the safety, integrity, and finan- 
cial security of customers by 
making sure that EFT systems 
do not constitute unsound bank- 
ing practices.” 

On the state level, some mini 
transfer fund systems already 
exist. A Massachusetts savings 
bank consortium has implement- 
ed a “Pay-by-Phone” bill paying 
service, various airport terminals 
across the country offer travelers 
cheque service, and many grocery 
stores around the country pro- 
cess on-the-spot check cashing. 

The final legislation for a na- 
tionwide EFT system has yet to 
be passed. The testimony given 
before the House subcommittee 
as well as the results of a minority 
report done by an earlier National 
Commission of Electronic Fund 
Transfers, are still under considera- 
tion. So just hang on — that pile 
of unpaid bills on your desk 
isn’t going to disappear just yet. 
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Plumber plugs the money drain 



Jay E. Moss of Simi Valley, Cali- 
fornia, knows his business. He 
owns a plumber contracting firm 
that does about $2.5 million of 
large scale contracting annually. 

A year ago, Moss knew virtually 
nothing about computers. But 
because of a magazine article, he 
now runs his business with the 
aid of an Altair 8800A microcom- 
puter with peripheral equipment. 
Moss developed programs for his 
system to handle the company’s 
payroll and bookkeeping, and to 
type out invoices and flawless 
form letters. (Just because Moss 
automated the payroll, the com- 
pany’s accountant lowered his 
monthly fee by $75.) 

To establish the program by 
which the computer could com- 
pute the contract bid estimates, 
Moss first fed in data from the 
records he had kept over the years 
detailing how long it had taken to 
do each of 15 operations on a 
house during construction. With 



Home installation? 

McGraw-Hill's Personal Finance 
Letter (PFL) has finally noticed 
personal computers, and paid the 
industry a sort of left-handed 
compliment by suggesting that 
the value of a new house may be 
enhanced if it is wired from stem 
to stern for a home computer sys- 
tem. 

Crediting J. David Callan of 
Pertec for the suggestion, PFL 
reccommends having the con- 
tractor install a 10-wire, low im- 
pedance cable and outlet to each 
major area of your home. This 
would make the control of re- 
mote devices by a central com- 
puter easy. Not a bad notion. 

The left-handedness of their 
comment comes in when they 
say “Don’t laugh! Home com- 
puters aren't as far out as they 
may sound." Gee, you mean 
there are people still out there 
who don’t expect to be equipped 
with computers as a matter of 
course? 

Surprising isn’t it, how easy it 
is for anyone with even one toe 
in the water to forget how odd 
it seems to most people that pri- 



th is background information and 
information concerning the job 
specifics, the computer can proc- 
ess in 15 minutes (for a tract of 
3-5 houses) an itemized job esti- 
mate report that includes profit 
and overhead factors. 

To check his computer's ac- 
curacy, Moss took the data from 
old housing plans and fed it 
through the computer. Based on 
actual labor and material costs, 
the results were surprisingly ac- 
curate. 

Moss initially spent $2,700 for 
his Altair kit. After adding to his 
original system a keyboard termi- 
nal, large memory boards and flop- 
py disks for greater information- 
handling ability, his investment 
has increased to $9000. Moss es- 
timates that most small businesses 
could put together a functional 
system for about $5500. You 
don't have to know a lot about 
computers, you just have to know 
your own business. 




-p carter 



vate citizens may want to take a 
dip into the personal computing 
field. 



Moving on up there 
with the big guys 

The growing popularity of per- 
sonal computing has finally made 
its mark. The Association for 
Computing Machinery (ACM), 
a group that now boasts a mem- 
bership of more than 34,000 
computer specialists, announced 
at the National Computing Con- 
ference in June the founding of a 
new Special Interest Group on 
Personal Computing (SIGPC). 
According to ACM, the group 
will be dedicated to exploring 
the “educational and scientific 
purposes in the design and appli- 
cations of computer systems for 
personal uses." Included in this 
study will be the use of personal 
computer systems in the home, 
for clerical purposes, in small 
businesses, for management and 
recreational purposes, and the 
applications and techniques of 
software and hardware technol- 
ogy when integrating graphic, 
speech, data management, and 
music systems. 

Dr. Portia Isaacson, who 
chaired the 1977 National Com- 
puting Conference, has been 
named as SIGPC chairperson. 
Isaacson’s plans for SIGPC in- 
clude holding their first business 
meeting at ACM '77 in Seattle, 
appointing other officers, and 
publishing a quarterly newsletter. 

SIGPC membership dues are 
$5 a year for ACM members, as- 
sociates, and student members. 
Membership for non-ACM mem- 
bers is $13 a year. The member- 
ship fee includes a subscription 
to the newsletter, although news- 
letter subscriptions are also avail- 
able without membership for $12 
a year. 

To join SIGPC, write to: the 
Association for Computing Ma- 
chinery, P.O. Box 12105, Church 
St. Station, New York, New 
York 10249. (ACM members be 
sure to include your member 
number.) 

Information about other 
SIGPC programs can be obtain- 
ed directly from Dr. Isaacson 
by writing to her at: The Micro 
Store, 634 South Central Ex- 
pressway, Richardson, Texas 
75080. 
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Good-bye to tables 

Now you can throw away your 
conversion tables, pencils, and 
paper while debugging. Texas In- 
struments has designed a new cal- 
culator/converter that lets you 
make instant calculations for 
computer programming, opera- 
tion and study. 

The calculator/converter, 
called the Tl Programmer, per- 
forms number base conversions 
and calculations in decimal, hexa- 
decimal (HEX), and octal (OCT); 
bit-by bit togical operations on 
numbers in HEX and OCT; and 
“two's complement" arithmetic 
also in HEX and OCT bases. The 
Programmer includes a 1’sC key 
for one’s complement (HEX and 
OCT) and signed floating point 
arithmetic for use in day-to-day 
computation. 

For additional work with mini 
and micro computers, the Tl 
Programmer offers the logical 
functions AND, OR,, Exclusive 
OR (XOR), and shift SHF. These 
fucntions also operate bit by bit 
on numbers in HEX and OCT. 

The handheld calculator has 
an 8-digit capacity in all bases 



Until now, amateur radio buffs 
could only receive and send con- 
sistently strong signals from the 
AMSAT-OSCAR 7 Mode B trans- 
ponder for about 23 minutes at a 
time. But according to the Ameri- 
can Radio Relay League, plans 
for 1979 include the launching of 
a Phase III satellite that will send 
out the same strength signal over 
a 12-hour elliptical orbit from 
about ten times the distance. 

The satellite's basic functions 
will be established on the ground. 
Once the satellite is off in space, 
the responsibility for communi- 
cation with the spacecraft's 
control system will rest with a 
CMOS microprocessor to be 
known as the Integrated House- 
keeping Unit (IHU). 

If everything goes as planned, 
the IHU will be able to monitor 
or control virtually every function 
of the spacecraft. The system 
will be programmed to execute 



with a LED display. The 3-key 
memory lets you store, recall, 
or sum to memory contents. 

The advent of this new calcu- 
lator/converter took members of 
the slide rule generation (and 
TYCON Inc., who had plans to 
produce a hexidecimal version 
of their 8080 octal code conver- 
sion card) by surprise. Now, with 
the new Programmer, making 
conversions and calculations is 
a simple process. For example: 
to convert FE03 i 6 to Base 10 
(DEC) you would just 1) press 
HEX, 2) enter HEX number 
FE03, 3) press DEC, and 4) the 
equivalent 65027 would appear 
on the screen. 

To find the “two’s comple- 
ment’’ using the Programmer, 
you would just 1) press HEX, 2) 
enter 3FE, 3) press =/-, and 4) the 
“answer” appears on the screen, 
FFFFFC02. All the other types 
of calculations and conversions 
are just as easy to perform. 

At $49.95 the Tl Programmer 
shows promising signs of taking 
over where the slide rule and Bic 
Click left off. For more infor- 
mation on the Tl Programmer, 
write to: Tl Programmer, P.O. 

Box 53, Lubbock, Texas 79408. 



telemetry and command require- 
ments as well as make corrective 
changes in the power and com- 
munications system where it 
deems necessary. 

In addition, the IHU will es- 
tablish the time clocks needed for 
the spacecraft’s various and nu- 
merous timing functions, adjust 
the orientation of the spinning 
body in space, and decide when 
it's “all systems go” for the kick- 
motor firing. And it will be the 
IHU that gives the final com- 
mand to fire. 

Using microprocessors to con- 
trol satellites is not new. In the 
past, microprocessors have cor- 
rected minor design faults on 
both the OSCAR 6 and 7 satel- 
lites via remote control. 

Let's just hope that they work 
out all the “design faults” before 
they put a microprocessor in 
charge of controlling our defense 
missiles. 



Schools get graphics, 
you get royalties 

Computer-based learning mater- 
ials have been around for a while, 
but few programs place the major 
emphasis on computer graphics. 
That all may change. Educulture, 
the educational technology divi- 
sion of the college textbook pub- 
lisher William C. Brown Company, 
is presently designing a set of com- 
puter-based graphically-oriented 
courseware programs specifically 
for small stand-alone computers. 
The secondary and post-secondary 
educational materials offer co- 
ordinated learning series in math, 
English, and the sciences. 

The programs’ emphasis on 
graphics can be attributed largely 
to the influence of Dr. Alfred 
Bork, an internationally recog- 
nized authority on computer use 
and a strong proponent of using 
computer graphics in teaching. 
Bork, who now holds positions as 
a physics and information pro- 
fessor, director of the Physics 
Computer Development Project 
at the University of California at 
Irvine and physics chairman of 
CONDUIT, will serve as a consult- 
ing editor on the project. 

The program will use pictures, 
diagrams, and special characters 
and symbols for math and science 
along with the written text. 

The programs are designed for 
machines with 32K bytes of ran- 
dom access memory, single drive 
digital tape or floppy disk storage, 
and medium-resolution CRT dis- 
plays. 

Educulture’s entry into the 
developing field of computer- 
based learning is the first major 
step to be taken by a private pub- 
lishing firm. Previously, most 
funds in the field came from 
government grants, individual 
schools, and large corporations. 

The Brown Company will pay 
“advances and royalties” to qual- 
ified authors — an unusual offer- 
ing in this field. So, if you’re in- 
terested in finding out more about 
writing for Educulture or about 
their new courseware programs, 
write to Jon Bosak, Project 
Editor, Educulture Inc., 3184 “J” 
Airway Ave., Costa Mesa, Cali- 
fornia 72626. 



Space computer makes joyful hams 
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Nurses share Plato with mechanics 



At a vocational school in Minne- 
sota, two computers alternate be- 
tween impersonating ailing pa- 
tients for practical nursing stu- 
dents and imitating chugging cars 
for industrial mechanics. De- 
signed by the Control Data Corp- 
oration in Minneapolis, the 
PLATO computer-based education 
system presents its instructional 
material as text, drawings, and 
animated graphics on video dis- 
play terminals. 

The computer's program for 
nursing students includes a dem- 
onstration of cardiac functions 
through animated drawings of 
valve operations and blood flow. 



The student can be immediately 
informed of the particular func- 
tion of a specific section of the 
heart by merely touching it on 
the screen. When the students 
and PLATO play “doctor,” the 
student, as the medical examiner, 
evaluates information concerning 
the “patient's” blood pressure, 
cardiac function, respiration, and 
physical appearance. Then, the 
student prescribes medication and 
care techniques by typing a diag- 
nosis (a slipped disk perhaps?) on- 
to the keyboard. An immediate 
response accessing the student’s 
recommendations appears on the 
screen. 



Why do trees sigh? 



Wonder no more. The strange 
noise reportedly heard coming 
from the forests of California was 
none other than the trees emitting 
one collective sigh of relief. Why? 
Because Fairchild Camera and 
Instrument Corporation has found 
a way to leave a few more trees 
where they stand. 

What Fairchild managed to do 
was reduce its overall paper con- 
sumption (including an average 
of 3.5 million pages of reports a 
month) by installing a computer- 
driven IBM 3800 printing system 
which they hooked into IBM 
System/370 computers. The new 
system cuts back on paper usage 
by printing on 8V2 x 11 letter- 
sized sheets as opposed to the 
standard 11x15 sheets most 
printers use. The machine puts 
out 45,000 characters a second or 
13,000 lines a minute; printing the 
same amount of material as a con- 
ventional computer-driven printer 
in one-fifth the time. 

Fairchild, a maker of video 
games, digital wristwatches, elec- 




tric auto ignitions, and electronic 
components, uses the IBM 3800 
to print the company’s account- 
ing data, inventory and produc- 
tion records, and various manage- 
ment reports. 

Once other companies follow 
Fairchild's ecologically-minded 
move, the next step is to find 
someone to manufacture recycled 
8V2 x 11 printing paper. 





Machinist students at the school 
follow the same type of format 
to learn about the operation and 
maintenance of machinery. Struc- 
tural designs of lathes, hydraulics, 
electric systems, and power trans- 
missions are flashed on the screen 
along with questions. Students use 
the keyboard or touch-screen 
method to give an answer, ask 
questions or ask for help, move 
the images or “turn the page.” 

The students at the school feel 
the computer program has advan- 
tages over traditional classroom 
instruction; most frequently men- 
tioned are the individualized form 
of self-paced instruction and the 
immediate feedback (two sec- 
onds to evaluate the student's 
work and inform him of his prog- 
ress). The students like the pri- 
vate structure allowed by the sys- 
tem; if you don’t know an an- 
swer, or if the answer you give is 
incorrect, no one but you and 
your “teacher” knows. 

Vo-Tech also uses the PLA I O 
system for mathematics courses, 
data processing, and special study 
programs at the school. The two 
terminals are linked by telephone 
lines to a Control Data computer 
in Arden Hills, Minnesota. 

With computers like PLATO 
acting as patients and other com- 
panies working on programs to 
take over various aspects of the 
doctor’s role (see Random-Access 
— My Son, The Computer) there’s 
not much room left for us humans 
in the field of medicine. 



GIVE A LITTLE... 

We’d like to share your story 
with our readers. So if you, or 
someone you know, is using 
a computer to help in an un- 
usual programming technique 
or application, or just has a 
humorous story to tell, let 
us know. We'll follow up on 
your lead, verify it, and print 
the story for everyone to 
read about. Send your story 
lead to: Personal Comput- 
ing/Random Access, 1050 
Commonwealth Ave., 

Boston, MA 02215. 
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Volume VI 



Yes and it still contains what was previously 
advertised. A fully disk interactive business 
package with A/R, Inv., A/P, ledgers, tax totals, 
payroll records, more. 

As a bonus it also contains the Users Manual for 
our Firmware Ledger package. These 100 extra 
pages contain report formats, file creation rou- 
tines and our very powerful program ACBS1 used 
to create the powerful file structured data base. 






$49.95 
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Volume VII 



that Chess program you have been 
or as well as a disk interactive Medical 
Billing package with patient history file. 

Also included is our disk interactive Word 
Processing package 
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RESEARCH 

220 Knollwood 
Key Biscayne, Florida 33149 



OUR SOFTWARE IS COPY- 
RIGHTED AND MAY NOT BE 
REPRODUCED OR SOLD. 

Due to the numerous copyright violations on 
our earlier volumes — until further notice we 
are offering a REWARD leading to the arrest 
and conviction of anyone reproducing our 
software in ANY way without our written 
permission. This includes diskettes, paper and 
magnetic tape, cassettes, records, paper 
copies, etc. 
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Scaling the Cliffs 
of Computer Mastery 

Parti 

BY RAMOND HOWELL 



For about a year I heard terms like “bit” spoken with great 
understanding by some of my colleagues. I tried reading 
articles about microcomputers, but it was all Greek to me. 

Then came my day! Something clicked! The pieces be- 
gan to fall in place. What was the key that unlocked the 
confusion of terms and brought order out of chaos for me? 
Will the same key work for other floundering novices? 

There is nothing magic about computers. The first com- 
puter was built by a joint effort in the 1930’s of Harvard 
University and IBM - using relays. Now what could be so 
confusing about a relay? It is either open or closed. True, 
there was a bunch of relays in that machine, but it was just 
plain digital logic. 

Now I’ve made my second assumption — you know some- 
thing about digital logic. Don’t let that throw you, though. 
Digital logic just means that computers operate using on-off 
states of relays, tubes or transistors. More on that later. 

Simple computer 

Using Figure 1 we will begin to look inside of a computer. 
The heart of a microcomputer is called the central process- 
ing unit or CPU. This is the part of the computer that does 
all the work of data processing, arithmetic, moving data, 
receiving and interpreting instructions and all the other 
mysterious things that make computers seem superhuman. 

Another item that makes a computer possible is Memory 
or a place to store data. From Fig 1 we see that the arrow 
connecting the CPU and Memory points in both directions. 
That means the CPU can store data in Memory and also re- 
trieve data from Memory. Memory is made up of many lo- 
cations, each being a place to store data. Each location has 
a specific address. More on that later, though. 

A computer is designed to respond to a set of instruc- 
tions, which are used to program a computer to perform a 
given task. Some instructions are made up of two parts: 
the operator and operand. The operator is the basic in- 
struction such as LOAD. See Fig 2. The operand is what 
the operator acts upon. For example, “LOAD” is the op- 
erator. “What is loaded” is the operand. Other instructions 
are complete in themselves and contain only an operator. 

An example of this is the instruction CLEAR. The best way 
to understand how instructions are used is by an example. 

One more fact before we look at a sample program. We 
said Memory is for storing data. Memory is also for storing 
programs. The program is stored (we will see later how the 
program got there) in consecutive Memory locations and 
the CPU starts at the first location and executes the pro- 
gram by performing the instruction at that location and 
moving on to the next location for the next instruction. 

Sample program 

Now let’s look at the program in Fig 3, which uses the in- 
struction set in Fig 2. This program will solve the equation 



A + B = C. Our program in Fig 3 begins at Memory location 
#1 with the operator CLEAR. This instruction is complete 
in itself and tells the CPU to set itself to zero. 

When the instruction is completed, the CPU moves to the 
next Memory location and gets the next operator, which is 
LOAD. From Fig 2 we see that the instruction LOAD does 
have an operand, which is in Location #3. Thus, the LOAD 
instruction occupies two Memory locations. When the CPU 
gets the LOAD operator, the CPU looks at the next Memory 
location to find what number is to be loaded into the CPU. 
Memory location #3 contains the number 4; so when the 
LOAD instruction finishes, the CPU will contain the num- 
ber 4. 

The CPU gets its next instruction from the next Memo- 
ry location. The instruction is ADD. From Fig 2 we see that 
the ADD instruction causes the CPU to get the contents of 
another Memory location and add that to the number that 
is already in the CPU. The CPU, by the nature of its design, 
knows to look at the next Memory location to find where 
the number is that it is supposed to add to the contents it- 
self. The CPU has been containing the number 4. Memory 
location #5 contains the number 1 1 , so the CPU will add 
the contents of Memory location #1 1 (which is the number 
3) to the number 4, so the CPU contains the number 7. At 
the completion of the ADD instruction in location #4, the 
CPU will be ready to look at location #6. If you look back 
over what the CPU has done since it started at location #1, 
you will see it has added the number 4 and number 3, so 
that the CPU contains the number 7. 

Now for the next instruction, in Memory location #6, 
which is STORE. Look at the instruction set in Fig 2, and 
see if you can determine what action the CPU will take be- 
fore reading further. Now let’s see how well you did. The 
operator STORE tells the CPU to look at its operand in the 
next location and see where the data in the CPU is to be 
stored. The next location contains the number 12, so the 
CPU will store its contents (the number 7) in Memory lo- 
cation #12. Is that what you had reasoned out? Congratu- 
lations! 

The last instruction in our program in Fig 3 is HALT. 

This instruction is complete in itself and has no operand. 
When the CPU receives this operator, it will cease opera- 
tion until it receives further instructions from the outside 
world. 

What is left in the CPU, after it has stored its contents 
in Memory location #12? It still has the number 7. That’s 
why the first instruction in a program should be CLEAR. 

Note the difference between the operand in LOAD and 
the operand in ADD. See Fig 2. In LOAD, the CPU will 
load itself with the contents of the operand while in ADD 
the operand points to the location where the data is stored. 

The instruction set we have used in our sample comput- 
er has only seven instructions. Though our sample is simpli- 
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FIGURE 1 - INSIDE THE COMPUTER 



CPU 



MEMORY 



FIGURE 2 - INSTRUCTION SET 
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OPERATOR OPERAND? EXPLANATION OF INSTRUCTION 
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LOAD 
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STORE 
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location specified by operand 
CPU gets data from memory 


ADD 


Yes 
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Adds contents of memory loca- 
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No 
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FIGURE 3 




FIGURE 4 


SAMPLE PROGRAM 
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FIGURE 5 
CHARACTER 
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fied, some microcomputers have as few as 50. But involved 
and complicated processes can be performed with these in- 
structions. 

Binary number system 

By now you must be wondering how that thing called Mem- 
ory works. Before we can understand Memory, we must 
learn about binary. Binary is a system of counting in which 
only two numbers are used, 1 and 0 (zero). In our good old 
decimal number system when we count “. ..7,8,9,...” 
the next higher number is made by using the lowest digit 
(the number 1) in the ten’s place and starting over again 
in the “ones” place. Thus we have “. . . 8, 9, 10, 1 1 . . . 19, 
20, 21 , . . . ” etc. The same is true of the binary number sys- 
tem. Examine the example in Fig 4. 

We find it takes four binary digits to express our decimal 
number eight. Carrying this further, five binary digits are 
needed to write Decimal 16, and seven binary digits are 
needed to express Decimal 64. Cumbersome? Yes, but you 
see, computers can only work with l’s and 0’s, or on-off 
states. 

Lest you think a binary number system is not useful, 
consider Fig 5. The ASCII code is used on Teletype ma- 
chines. The code is also a standard for microcomputers and 
many other data-handling systems. Looking at Fig 5, we 
see that each ASCII character is made up of seven binary 
digits, each digit being a 1 or a 0. Each binary digit is 
called a “bit.” Each ASCII character is composed of seven 
bits plus an eighth bit that can be used as a parity bit. 

(Parity bits are used to check accuracy of transmitted data). 
These eight bits form one “byte” of data. Thus a “byte” 
is eight “bits” of data that are treated as one character, or 
letter, or number, etc. 

Now back to our memory. Each Memory location is 
made up of eight bits, which compose one byte. The com- 
puter sees each byte of data as an eight-digit binary num- 
ber. Each instruction in the program (which is stored in 
Memory) is an eight-digit binary number as far as the com- 
puter is concerned. Everything the computer does, it does 
using eight-digit binary numbers. 

CPU and buses 

We have talked a lot about the CPU in a microcomputer. 
Surely there must be more than what we’ve seen. Yes, 
there is — and Fig 6 will help us understand it. 

We still have the two main blocks, the CPU and the 
Memory. Notice the three arrows connecting the CPU and 
the Memory. 

The proper term for these arrows is “bus.” A bus is real- 
ly a set of parallel conductors that convey data from one 
place to another. The DATA bus passes data from the CPU 
to the memory. Recall from our discussion of a program 
that the CPU receives data from a Memory location and 
also stores data in a memory location. This data was passed 
back and forth over the DATA bus. In a typical microcom- 
puter, the Data bus consists of eight parallel conductors, 
one conductor for each bit of data. Thus one byte of data 
is handled as eight parallel bits of data, each bit handled 
simultaneously. 

The data bus is connected to the CPU and to every lo- 
cation in the Memory. That is, when the CPU puts data on 
the Data bus and wants to store it in Memory location #12, 
that data shows up at every Memory location. How does 
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Memory location #12 know it is to receive that data and all 
other locations know not to accept that Data? That is the 
task of the Address Register (AR) in the CPU. 

There is another arrow, labeled ADDRESS. This is the 
Address bus. Recall that a “bus” is a group of parallel con- 
ductors that conveys data from one place to another. A typi- 
cal microcomputer has 16 parallel conductors in its Address 
bus. The Address bus like our Data bus is connected to 
every Memory location in our Memory. 

How does Memory location #12 know to receive the 
data that the CPU has put on the Data bus? At the same 
time the CPU put the data on the Data bus, the CPU through 
the use of the AR put the address for location #12 on 
the Address bus. Thus only Memory location #12 recog- 
nized there was data on the Data bus. All other Memory lo- 
cations just sit there, content with the data they already 
contained. 

Expanded sample program 

With an understanding of the Data and Address buses, and 
how a given Memory location can be addressed, let’s go back 
to our sample program of Fig 3 and see how our expanded 
microcomputer of Fig 6 handles the instructions. 

The first thing is that the Address Register (AR) would 
have to be set to Memory location #1. Location #1 is ad- 
dressed via the Address bus so that the data in location #1 
is now put on the Data bus, the Instruction Register (IR) in 
Fig 6 looks at the Data bus, takes the data that is on it, in- 
terprets it, and sends necessary instructions to the rest of 
the CPU. 

The instruction that the IR has just received from location 
#1 is CLEAR. From our instruction set in Fig 2, we see that 
CLEAR instruction tells the CPU to set itself to zero. The 
part of the CPU that is set to zero is the Accumulator 
(Accum). So when the IR receives the CLEAR instruction, it 
sets the Accumulator to zero and then tells the AR to move 
to the next address. The CLEAR instruction has now been 
completed by the CPU and it is ready for the next instruction. 

The AR is now addressing Memory location #2 and the 
instruction is LOAD. The data in location #2 is now on the 
Data bus. The IR gets the instruction from the Data bus and 
interprets it. The IR knows the next action is to look at the 
next Memory location to find what to load. So the IR tells 
the AR to address the next Memory location, which is loca- 
tion #3. Now with the data in location #3 on the Data bus, 



the IR reads that data and loads it into the Accumulator. 

The microcomputer will continue to move on thru the pro- 
gram using its IR, AR, Accumulator, Data and Address buses 
and Memory locations as described above, until it reaches 
the HALT instruction in Memory location #8. 

If you have followed and understood this article so far, 

I am sure you have many questions. The question we will 
discuss first is “How does the CPU know when to do what?” 
The word “when” in this question brings up the matter of 
time. 

Timing and control bus 

Timing is a critical part of the microcomputer. The Ac- 
cumulator must know when to put its data on the Data bus. 
The proper Memory location must know when to store data 
that is on the Data bus. When does the IR receive an instruc- 
tion from the Data bus, and when does it tell the Accumu- 
lator to put its contents on the Data bus? There are a whole 
host of events going on in a CPU, and the device that sets 
the pace for all of this is a CLOCK. 

The Clock in a microcomputer is nothing more than a 
special oscillator or multivibrator that produces a signal 
that steps the CPU through its paces. Tied in with the CPU 
clock is another bus (called a CONTROL bus) and another 
register in the CPU (called a CONTROL REGISTER, CR). 

The CONTROL bus carries several kinds of information 
necessary for the microcomputer to operate properly. The 
only one we’re concerned with now is the READ/WRITE 
(R/W) control line. READ and WRITE are two new words 
for you to add to your growing microcomputer vocabulary. 
The word READ means the CPU receives the data from the 
Data bus, that is, the CPU Reads the data that has come 
from a Memory location and puts it in either the Accumu- 
lator or the IR. WRITE means the Accumulator puts its con- 
tents onto the Data bus. In other words, the Accumulator 
writes its contents into the Memory via the Data bus. The 
Control bus, which includes the R/W line, goes to every 
memory location, just like the Data and Address buses. 

When a Read signal is put on the R/W line, all memory lo- 
cations receive that signal, but only the location that is ad- 
dressed will respond. 

For the IR to read an instruction from the Data bus, 
several things have to happen in the proper order. This is 
where the CPU clock and Control bus fit in. First the AR 
addresses the desired location, let’s say location #6 in Fig 3. 
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The CR then instructs Memory location #6 via the R/W 
line in the Control bus to read, thus the contents of loca- 
tion #6 are put on the Data bus. Next the IR will read the 
data from the Data bus, interpret it and proceed from there. 
The data that the IR read from location #6 was a STORE 
instruction, so the CLOCK will step the CPU along, the AR 
will address the next memory location, the CR will send 
out a Read signal on the Control bus causing location #7 
to put its data on the Data bus. The IR reads the data and 
now knows where to store or write the contents of the Ac- 
cumulator. 

The clock continues to step events along, and the next 
action will be the Accumulator writing its contents onto 
the Data bus: the AR will address memory location #12 
(location #12 was pointed to by the operand contained 
in location #7), and then the CR will send out a Write sig- 
nal on the Control bus, causing the data to be written into 
Memory location #12. 

You’ve come a long way. Now you know the differ- 
ence between a “bit” and a “byte,” that data can travel in 
two directions on the Data bus, that a memory location 
must be addressed via the Address bus and also be instructed 
via the Control bus to Write before data on the Data bus 
can be written into it. You’ve learned that a Program is a 
useful routine that uses operators and operands from an 
instruction set, and that a program is stored in memory 
where the CPU can execute it, by starting at the beginning 
of the program and performing each instruction as it comes 
to it, and that things are kept moving by the Clock. You’ve 
learned well. Congratulations! 

Input/output ports 

It’s about time we found a way to talk to our microcom- 
puter. It would also be desirable to hear what the computer 
has to say. This is a task for “Input/Output ports,” more 
commonly called “I/O ports.” Anytime the microcomputer 
deals with the outside world, it does so thru an I/O port. 



First, let’s look at an output port. One way to know 
what the CPU is doing is to connect eight lamps to the Data 
bus, one lamp connected to each of the eight data lines. This 
way we can monitor each bit of the byte of data. See Fig 7. 
Recall our discussion of the binary number system? By con- 
sidering each lamp that is burning to be a 1 and each un- 
lighted lamp to be a zero, we can know what information 
is on the Data bus. 

A set of 16 lamps connected in the same way to the Ad- 
dress bus will also tell us what memory location is being ad- 
dressed. Now we have two output ports that let us know 
what the CPU is doing. 

Talking to the CPU is more involved. The input port in 
Fig 7 has eight Data Switches that are connected to the 
Data bus. The Data input port appears to the CPU as a 
memory location and therefore has the Address and Con- 
trol buses connected to it. Since the input port appears to 
the CPU as a memory location, the microcomputer must 
contain a program designed to read the Data input port and 
perform the instruction that is put on the Control bus by 
the Control Switches in the input port. Let’s call this pro- 
gram the Input Program. There are three ways to get a com- 
puter into this Input Program. The First way is to just turn 
the power on. Another way is to press the Reset switch in 
the Input port. The third way is for the CPU to reach the 
instruction HALT. 

The I/O ports we’ve discussed are mounted on the front 
panel of our microcomputer, where they are well labeled 
and convenient to use. See Fig 8 for a typical layout. 

Loading via the input port 

To understand how the Input port of the front panel can 
perform a useful task, we will load the sample program of 
Fig 3 into the memory. Since we can only use binary, we 
must have binary numbers for the operators of the instruc- 
tion set. In Fig 4, you’ll find the binary equivalent of each 
decimal number used in the program. 
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The first step in loading the program is to Reset the CPU 
by pressing the Control Switch marked Reset in Fig 8. Now 
set up the Data Switches with the address of the first mem- 
ory location, since the instruction is to be stored at location 
#1. Location #1 is represented by 00000000 00000001 in 
binary, so all switches will be off (representing 0’s) except the 
rightmost switch (which will be representing a 1 ). Pressing 
the Control Switch marked Address will cause the CPU to 
address memory location #1. We can examine the front 
panel Address lamps and verify that the desired address is 
on the Address bus. 

The information we want to put in location #1 is the 
code for the instruction CLEAR, since it is the first instruc- 
tion in our program. From Fig 8, we find the code for 
CLEAR is 01 101 100. We set switches 7 through 0 (on the 
front panel) to correspond to the binary code for CLEAR 
and then press the Control switch marked Write; the CPU 
will write the data on the switches into the memory loca- 
tion shown by the Address lamps. The data output lamps 
will verify that the data was handled. We have now stored 
the operator of the instruction CLEAR in location #1 . 

Since CLEAR is an instruction complete in itself, it has 
no operand, so we are ready to load the next instruction. 

We set the switches to 00000000 00000010 (which is binary 
for decimal 2) on the front panel and press the Control 
Switch marked Address. That calls up memory location #2, 
where we will store the next instruction. Next we put 
01101010 (the binary code for the LOAD instruction) on 
switches 7 through 0 and press the Control switch Write. This 
will store the code for the LOAD instruction in memory loca- 
tion #2. The operand of the LOAD instruction is the decimal 
number 4, which is 00000100 in binary. So we call up mem- 
or location #3 by use of the switches and press the Address 
control switch as we did before. Then we put 00000100 
(binary for decimal 4) on the Data Switches and press the 
Control Switch marked Write, so the third step in our pro- 
gram is loaded into the memory of our microcomputer. 
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CODED INSTRUCTION SET 


OPERATOR 


OPERATOR CODE 


CLEAR 


01101100 


LOAD 


01101010 


STORE 


01100101 


RETRIEVE 


01101001 


ADD 


01101000 


SUB 


01100011 


HALT 


01100110 



We continue on this way until the entire program is loaded 
into the memory. To make the CPU execute the program, 
we put 00000000 00000001, the beginning memory location 
of the program, on the switches and press the Address con- 
trol switch, which causes the CPU to set the AR to that loca- 
tion. With the CPU pointing to the beginning of the pro- 
gram, we press the Control Switch marked Run, and execu- 
tion of the program will commence and continue until the 
HALT instruction is reached or the Reset control switch 
is pressed. 

As the program is being executed, the Data and Address 
lights will be flashing, to indicate that the CPU is stepping 
thru the program. When the lights stop flashing, the CPU has 
reached the HALT instruction and stopped. Our program in 
Fig 3 was to store the final result in memory location #12. 

To see what that result was, we need to set the switches to 
00000000 00001 100 (binary for memory location #12) and 
press the Address control switch. Now press the Read switch 
and the Data lights will display the contents of memory 
location #12. Of course the Data lights will give the results in 
binary, and we will have to convert to decimal for the results 
to mean much to us. 

Conclusion 

We have been inside our sample microcomputer and found 
our way around without too much difficulty. Now you 
know several things about microcomputers: 

• A microcomputer is made up of a CPU, memory, and I/O 
ports. Buses connect those three together. 

• The CPU contains an Instruction Register, Accumulator, 
Address Register, and Control Register. The CPU receives 
instructions, moves data, does arithmetic, and controls 
memory and I/O ports. 

• Instructions put together in a proper order compose a pro- 
gram, which is stored in memory where it can be executed 
by the CPU. 

• Memory stores data as eight binary digits, called bits. 

Eight bits of data is one byte of data. 

• Buses convey data, addresses and control signals between 
various parts of the microcomputer. 

• Input-Output ports communicate between the microcom- 
puter and the outside world. 

I hope by now you’ve gained enough insight into the 
basic concepts of computers that you can begin to appreciate 
some of the tougher magazine articles, purchase a comput- 
er of your own, and understand the operation manual that 
comes with it. 

At the beginning of this article I asked, what was the key 
to unlock the mysteries of microcomputers for me? This 
article is not the key but will lead you to the keyhole. The 
key? It is simply “hands on” experience. You should have 
lots of questions that this article has raised and not an- 
swered. Only as you get your hands on the microcomputers 
will you be able to prove that a program will run, or that it 
will not run. The fact that you have proved it one way or the 
other means that you’ve learned something and you will be 
able to build on the experience. 

As you begin to work with an actual microcomputer, 
refer back to this article. In the next issue, I’ll help you 
bridge the gap from where you are now to the point where 
you’ll be able to find answers to your questions in technical 
manuals and magazines. 
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Magic for Educators 



MICROGOMPVTERS 




BY LUDWIG BRAUN 



Personal computers are computers small and inexpensive 
enough so an individual can afford them and use them for 
a variety of personal purposes, such as education, enter- 
tainment, and management of personal finances. They 
give teachers, private individuals, and especially youngsters 
learning environments that were undreamed of only a few 
years ago. 

History of educational computing 

Until 1965, few educators used computers in their educa- 
tional activities, because: 

• Few educators knew anything about computing; fewer 
had thought about bringing this tool to bear on learning. 



• The cost of computing was too high. 

• Most computers were operated in a batch-job environ- 
ment. This focus on maximizing machine usage made inef- 
ficient use of human intellectual power. (Imagine blowing 
into a clarinet or plucking a banjo string and waiting till 
tomorrow to hear the note you played!) 

About 1965 Corbato at M.I.T. and Kemeny and Kurtz 
at Dartmouth came to the rescue with timesharing systems, 



This report was prepared at the request of the National Institute of 
Education , but any opinions are those of the author and don’t 
necessarily reflect the policy of opinions of the National Institute of 
Education or its staff 



Illustration by Nancy Lawrence 
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which enabled individuals to work interactively with com- 
puters (an enormously-important pedagogic advantage over 
batch processing), while the computers still worked very 
efficiently. Computing still was expensive, and was con- 
fined largely to universities, but at about this same time the 
Pierce Report proposed an increased focus on the develop- 
ment of instructional applications of computers in educa- 
tion. In response, the Federal Government (through 
the National Science Foundation and the Office of Educa- 
tion) has invested many millions of dollars in major nation- 
al projects: 

• PLATO has developed impressive hardware and software 
and an extensive body of courseware. (The term software 
here refers to the system software, such as the operating 
system and compilers, while courseware refers to user pro- 
grams employed in instruction.) 

• TICCIT has developed an interesting hardware delivery 
system and a powerful courseware development system. 

• Projects Solo and Soloworks have developed novel ways 
to expose high-school students to computers, and substan- 
tial amounts of mathematics courseware. 

• The Huntington Computer Project has identified a variety 
of ways to use computers in high-school science, mathemat- 
ics, and social-science classes, including many simulations 
in biology, physics, and the social sciences. 

• The Physics Computer Development Project has demon- 
strated the effectiveness of interactive computation and 
graphic displays in undergraduate physics courses. 

• MATHLAB makes the computer help the student do dif- 
ferentiation, polynomial factorization, and Laplace trans- 
forms. 

• LOGO’S “turtle” teaches second-grade children to develop 
very complex algorithms for controlling the turtle’s motion. 

• CRICISAM, a calculus course, includes a computer that 
helps the student learn difficult concepts and develop the 
algorithmic approach to problem solving. 

• The CASE system and the Lister Hill Network let medical 
students diagnose and “treat” the computer, which simulates 
a patient and presents a wide variety of symptom-disease 
complexes. 

• IMPRESS lets students access a large social-data base and 
extract a variety of statistical reports from the machine, 
without the usual difficulties of massaging data bases. 

Out of all these efforts, we can distill two major classes 
of educational use of computers: teaching about the com- 
puter; and teaching using the computer as a tool (or medi- 
um, or environment). In more detail, the categories of use 
are computer programming, computer science, computer 
literacy, computer-assisted instruction (CAI), computer- 
managed instruction (CM1), and computer-augmented learn- 
ing (including problem solving, development of algorithms, 
simulations and games, reorganization and retrieval of in- 
formation, and mathematics laboratory). 

At the same time, people at Digital Equipment Corpora- 
tion (such as Dave Ahl and Eli Glazer) and Hewlett-Packard 
(such as Jean Danver) committed themselves to addressing 
the computing needs of educators. The DEC and HP com- 
mitment was aimed at the low-budget pre-college educator 
who couldn’t afford the steep charges required by the time- 
sharing systems operated by universities and service bureaus. 
Only because of the price breakthroughs of DEC and HP 
did the innovative demonstrations mentioned earlier become 
transferable to the classroom. 



DEC and HP made available stand-alone single-user mini- 
computers and mini time-sharing systems at prices low 
enough that it no longer was necessary to keep the computer 
running full time in order to justify the cost (though when 
such machines were installed in schools, students usually 
did keep them busy full time). By 1975, it was possible to 
buy these minicomputers at about $5,000 per terminal. 

In the January 1975 issue of Popular Electronics, the 
lead article described a computer (the Altair 8800) which 
you could buy in kit form for only $339. This article was 
the opening shot in what has been a revolution in computer 
hardware — the advent of the complete, low-cost micro- 
computer. In the two years since that article was published, 
over 25,000 microcomputers have been sold, dozens of com- 
panies have entered the market place with new computers, 
terminals, disc drives, speech synthesizers, D/A and A/D 
converters, audio-cassette-recorder interfaces, and graphics 
systems. 

By early 1977, it was possible to assemble a quite power- 
ful computer for less than $2,000 total, including a terminal 
and a mass memory device. This machine uses an excellent 
BASIC interpreter. Such computers now are quite reliable 
and execute programs rather quickly (up to five times as fast 
as the PDP-8). That the revolution is upon us is indicated 
clearly by the new publications, stores, clubs and shows. 

Publications 

Before 1975, except for an occasional feature article in 
Popular Electronics , Radio Electronics or 73, one had to go 
to the professional literature to read about microcomputers. 
This professional literature focused on industrial applications 
of micro processors rather than their integration into sys- 
tems called micro computers, and was incomprehensible to 
the educator and the amateur. 

Since 1975 new high-quality journals have arisen, includ- 
ing By te, Dr. Dobb’s Journal, Kilobaud, Personal Comput- 
ing and ROM. All aim at the computer amateur and the edu- 
cator. In addition, such “old-time” journals as Creative Com- 
puting (circa 1974) and People's Computer Company (circa 
1973) have devoted many pages to microcomputers and their 
educational and hobby applications. 

Computer stores 

Before October, 1975, if you wanted to buy a computer, you 
went directly to the manufacturer, to a manufacturer’s rep- 
resentative (usually just a sales office), or to a company that 
sold surplus computer hardware. The assistance which you 
could expect from any of these sources was (and is) minimal 
or totally non-existent, because of the very low ratio of sales- 
people to customers. 

In October 1975, Lois and Richard Heiser opened The 
Computer Store in Santa Monica, California — a retail store 
set up much like any other local specialty shop. Potential 
customers are encouraged to drop in, try out the demonstra- 
tion units, swap yarns, seek help with a hardware or soft- 
ware problem, attend classes on various computer related 
topics — and to buy computers (assembled or in kit form), 
peripherals, components, supplies, and publications. In addi- 
tion, customers may bring their ailing computers to the 
Heisers for servicing. When this store opened, few thought 
it could succeed, but it has succeeded to the point where 
it has more than doubled its staff and has expanded into 
much larger quarters. More important, though, than the 
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Mv' 7 ^^ /> success of the Heisers is the pro- 

f:' /~SL V x liferation of such stores across 

M ( <r^l the country. There now are 

hundreds of such stores. They 
are * n or near niost major cities 
in the United States. 

Computer clubs 

Before the first announcement of the Altair computer in 
January 1975, there were few computer clubs. Those which 
did exist were in high schools with computer access, and 
were concerned only with writing programs. Their mem- 
berships were small. 

Since then, hundreds of computer clubs have popped 
up across the country, and broadened their focus to in- 
clude construction of computers, design of peripherals and 
interfaces, and unusual applications (ham radios, weather 
stations, etc.). The most spectacular of these new clubs is 
the Southern California Computer Club, with a member- 
ship over 20,000 drawn from computer enthusiasts na- 
tionwide. 

Personal computer shows 

The national level of interest in microcomputers is obvious 
from the number of computer shows aimed at the microcom- 
puter user, with focus on the amateur. In the Spring of 1976 
MITS (manufacturer of the Altair 8800 and 680 computers, 
and the IBM — or DEC - of the microcomputer business) 
held its first annual national Altair meeting; thousands at- 
tended. In August 1976, the first Personal Computer Confer- 
ence was held in Atlantic City with an attendance of 5,000. 
Personal Computing magazine scheduled three regional per- 
sonal computer conferences for 1977. The First West Coast 
Computer Faire was held in San Francisco in April 1977 
and had a strong focus on educational applications. 

Are kits the answer? 

In September 1975, HummRo held a conference to explore 
the computer needs of educators and extrapolate current 
research trends one decade into the future. The conference 
concluded that, well before 1985, we’ll see “zero-cost” 
computers, i.e., computer hardware that has negligible cost. 
This cost trend has existed for several years in the calculator 
market and more recently in the electronic-watch market; 
and there is every reason to believe that microcomputer 
costs will follow suit as the annual sales volume increases. 

As exciting and portentous as these developments were 
for education, one major problem still inhibited the use of 
these machines. The microcomputers offered for sale before 
the end of 1976 were intended for the engineer and the hob- 
byist (indeed, they were called hobby computers). Most such 
computers were sold in kit form and required substantial 
skill in assembly and in testing to ensure proper performance. 

But most educators are not engineers or hobbyists, and 
don’t operate at the needed technological level. And they 
aren’t prepared to accept delayed deliveries, inadequate 
performance, unfulfilled promises, and all the other diffi- 
culties that hobbyists have accepted as part of the price of 
entering this exciting new field. 



To use an analogy ... the educator who wishes to show 
a movie wants to purchase a film projector which need only 
be taken out of the box and plugged into an outlet. He will 
reject using film if he must first assemble the projector from 
its parts, or if he receives the projector complete except 
for the lens and the line cord. The hobbyist, on the other 
hand, is willing to scrounge up an old line cord from some- 
where and build a jury-rigged lens system so that he can use 
the projector. 

Fortunately, in April 1977 at the First West Coast Com- 
puter Faire the Commodore Business Machines Company 
(one of the leaders in marketing inexpensive pocket calcu- 
lators) announced a computer that costs only $595, comes 
completely assembled, and is designed for the non-technical 
home and school environment. During the summer of 1977, 
Radio Shack began selling a similar computer. 

What are the inhibitions? 

Despite all the efforts described above, the computer has 
not penetrated deeply into the educational system. Experts 
estimate that 25% (about 8,000) of all highs chools in the 
United States use a computer for educational purposes; 
but since most of those schools have only one or two termi- 
nals, the computer’s impact on most students is still negli- 
gible.* 

Here’s why the computer hasn’t penetrated the educa- 
tional system: 

• System reliability. Without doubt, the one thing that will 
turn even the receptive teacher away from educational 
technology is system unreliability. A teacher who, on three 
consecutive days, brings a film and projector into his class- 
room, only to have the lamp burn out, a fuse blow, or the 
projector chew up his film, is unlikely ever to bring a film 
into the classroom again. The same is true with the comput- 
er, whether the fault belongs to the telephone company, 
the computer manufacturer, the system operator, or some 
student who crashes the system. 

• Teacher preparation. The teacher can master film pro- 
jectors, cassette players, overhead projectors, video tape 
players, and most other technological devices in minutes, 
or, at the most, hours; but the computer requires months 
for mastery - at least in the perception of the teacher. (In 
reality, mastery of the computer is not required in many 
cases, as demonstrated by the Huntington Computer Pro- 
ject and the TIES Project.) 

• Cost. Until recently, the purchase or annual rental of a 
single port into a computer cost $5,000-10,000. Even the 
annual rental of a terminal to access a computer which 
otherwise is free costs $500-1,000. Even in the best of 
times, such expenditures severely strain school budgets. 
(Typically, a high-school science department will receive a 
total annual budget for all purposes of $100-500). 



* The author’s children attend a high school with a 16- 
terminal minicomputer available. There are only a few 
school systems in the U.S. with more terminals available, 
yet, with an enrollment of 2,800 students, 70 terminals 
would be required to provide only one hour on the com- 
puter per student per week. 
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• Availability of courseware. In the typical classroom, 
teachers cannot take class time or their own limited prepar- 
ation time to develop computer programs. They have neither 
the time nor the training, so the availability of high-quality 
courseware is crucial. Every group and individual I visited 
emphasized that large amounts of high-quality courseware 
must be made available. Every computer manufacturer who 
has serious designs on the educational market is searching 
actively for courseware authors. 

• Size . A dozen years ago I used a computer interactively 
in my classes. Timesharing was required then. For each 
class I had to move the teletypewriter (weighing over 100 
pounds) from the fourth floor to the eighth floor and 
back. Even stand-alone minicomputers didn’t solve the 
problem. Although they are much smaller and lighter 
than conventional computers, they still are too bulky and 
too heavy to move easily. 

• Language . There’s a great deal of confusion about which 
computer language should be used in an educational environ- 
ment. A few candidates are: ALGOL, APL, BASIC, COBOL, 
LOGO, PASCAL, and PILOT. Each language has good and 
bad points, and each has champions and detractors (both 
usually are very vocal). The controversy will continue to 
rage, but Thomas Dwyer advises educators, “Debate about 
these issues will continue of course, and that’s a healthy 
thing. And someday there may be readily-available super 
languages. In the meantime, ‘enjoy’.” 

Present status of microcomputers 

MITS, which developed the Altair 8800, pioneered a new 
market into which many companies (mostly small) rushed. 
Among the “first generation” of microcomputers that sur- 
vived the initial shake-out, in addition to the Altair 8800, 
were the Altair 680, the IMSAI 8080, and the Southwest 
Technical Products 6800. All of these computers are made 
well and provide adequate computer support for the typical 
classroom (pre-college or university). All perform at roughly 
comparable levels, and all cost about $2,500-3,000 for a 
computer with 16K bytes of random access memory (RAM), 
a keyboard, a video monitor and interface, and an audio cas- 
sette recorder (for mass memory) and its interface. 

Let’s pause at this point, to salute one of the pioneers 
in bringing microcomputers into schools — Dr. Peter Grimes 
of the San Jose Unified School District. Under his direction 
about a dozen microcomputers have been installed in San 
Jose schools. These microcomputers have enhanced the dis- 
trict’s computing capacity at a cost significantly lower than 
would have been required to expand the existing mini time- 
sharing system. 

Before we describe the characteristics of the newly- 
available “second generation” microcomputers, let’s see 



how far computing has come since 1945. John Linvill and 
C. Lester Hogan have compared the ENIAC computer with 
a Fairchild F8 microprocessor to which has been added 2K 
bytes of read-only memory (ROM), 8K bytes of RAM, and 
a teletype interface. This table shows the results: 



COMPUTERS IMPROVE 





ENIAC 


F8 


Ratio 


Size, cubic feet 


3,000 


.011 


300,000 


Weight, pounds 


60,000 


1 


60,000 


Clock rate, 


100,000 


2,000,000 


20 


cycles/ sec 


Add time, micro- 


200 for 


150 for 


about 


seconds 


12 digits 


8 digits 


equal 


Mean time to failure 


hours 


years 


10,000 


RAM memory, kilo- 


bytes 


1 


8 


8 



Since 1975, the reliability and capabilities of microcom- 
puters have gradually but persistently improved, and a wide 
variety of peripheral devices have been developed. In 1977 
Commodore Business Machines unveiled the PET 2001 mi- 
crocomputer. The announcement was dramatic for two 
reasons: 

• The PET was designed with the consumer and the edu- 
cator in mind, rather than the hobbyist. 

• The PET was the first complete microcomputer (lots of 
memory, video monitor, keyboard, and audio cassette re- 
corder, all with interfaces, plus the usual processor and 
power supply) offered for under $600. 

The PET has these consumer-oriented features: 

• Instant-on operation. There is nothing to load, no 
switches to set. When the power switch is flipped to ON, 
the system is ready to be used. 

• There is no elaborate, frightening (even though useful to 
the hobbyist) front panel with its arrays of LEDS and 
switches. 

• The system is completely assembled. There are no kits, 
and essentially no decisions to make (How many serial and 
parallel I/O ports should I buy? Which of all the available 
peripherals should I purchase?) 

• Easy maintenance. The PET has a diagnostic routine loaded 
in ROM with which (it is claimed) any TV repairman can 
identify a defective board. The defective board will be sent 
to a board repair center for repair or replacement. (This 
capability still must be measured in practice, since no ma- 
chines have been delivered up to the time of this writing.) 

• Almost all the electronic components are mounted on a 
single printed-circuit board (there are only three total), to 
minimize the number of interconnections and offer the 



Since 1975, the reliability and capabilities of microcomputers 
have gradually but persistently improved, and a wide variety 
of peripheral devices have been developed. 
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possibility of significantly 
improved reliability over the 
“first generation” microcom- 
puters. 

The PET has a 6502 micro- 
processor, a 14K ROM (includ- 
ing 8K BASIC, a 4K operating system, a IK diagnostic rou- 
tine, and a IK machine-language monitor), a 4K RAM (an 
additional 4K costs $200), a 73-key keyboard that prints 
64 ASCII characters and 64 graphic characters, a built in 



PET Advantages 

1. Excellent graphics. 

2. Excellent BASIC 

a. String functions, 

b. Floating point and integer arithmetic. Ten-digit 
accuracy. 

c. File management system, dual cassette, named 
files. 

d. Software access to external devices. 

3. Full cursor control for editing; software control 
of cursor. 

4. Ports to access external devices 

a. Eight-bit parallel port. 

b. IEEE 488 interface. 

c. Port for second cassette recorder. 

5. Keyboard advantages 

a. Separate number pad. 

b. All alphanumeric characters plus all mathemat- 
ical symbols available without shift key. 

6. Hardware diagnostic routine in ROM. 

7. 8K byte BASIC plus 4K byte operating system. 

8. Program execution substantially faster than TRS-80. 

9. Data transfer rate for cassette recorder, 1000 baud. 

10. Distribution will be through selected computer 
stores, as well as through national department 
stores (Sears, Penney’s, or Macy’s are possibilities). 

11. The monitor, recorder, and computer form a single 
integrated unit which eliminates all cables. The 
user need only plug the computer into a wall out- 
let to be on the air. 

PET Disadvantages 

1. Keyboard too small (key-to-key distance only 
two thirds that of normal keyboard) for touch 
typists. Essentially a calculator-style keyboard. 

2. Video monitor nine inches rather than twelve. 

3. Memory expansions relatively expensive. 

4. After first 4K byte memory extension, additional 
memory expansion requires external case. 

5. 40-character line on monitor. 

6. Maximum memory, 32 K bytes. 

7. PET more bulky than TRS-80. 

8. No UL approval. 



1,000-baud audio cassette recorder, an IEEE 488 instru- 
ment port, an 8-bit parallel port, a port for second audio 
cassette recorder, and BASIC with 10-digit accuracy, full 
cursor-controlled editing, software control of the cursor, 
file management on dual cassettes, and floating point plus 
integer arithmetic. The whole PET is only 18 %” long, 16%” 
wide, and 14” high (including the monitor) and weighs 
44 pounds. 

Commodore was the first company to announce a per- 
sonal consumer computer, but it hardly will be the last. In 
July 1977, Radio Shack (via Tandy Computers) announced 
a competitor of the PET. In addition, there are persistent 
rumors that Atari (the video-game pioneer), Texas Instru- 
ments, Coleco, and several chip-set manufacturers will join 
in the competition. The Radio Shack TRS-80 computer has 
a Z-80 microprocessor, 4K ROM containing level 1 BASIC, 
4K RAM (4K addition costs $99.95, and a 12K addition 
costs $289.95), a standard 53-key keyboard, and a 300-baud 
interface for external audio cassette recorder. 

The BASIC is very minimal. It has few built-in functions. 
It has no string commands, commands to access external 
ports, dimension statements, or user-defined functions. It 
does have simple graphic characters (128 horizontal x 48 
vertical). The price is $399.95 for the computer only, or 
$599.95 for the computer plus 12-inch black-and-white 
monitor and audio cassette recorder. 

There has been an interesting casualty in the new genre 
of computer. Neither the PET nor the TRS-80 nor the 
other computers I’ll describe uses the S-100 bus, which the 
Altair 8800 uses for interconnecting computing compon- 
ents, and which until now was the standard bus for the mi- 
crocomputer industry. Many peripherals have been de- 
veloped for that bus. At first glance, the rejection of the S- 
100 bus appears to be very unfortunate, because you can’t 
use those peripherals with the new computers. Although 
this is true, it may only be a short-term problem. If the 
PET expectation of selling 10,000 units per month is even 
roughly realistic, within six months there will be twice as 
many PETs as all other microcomputers combined and the 
PET bus will become the de facto standard. Because most 
companies marketing microcomputer peripherals are small, 
and consequently very flexible, they undoubtedly will re- 
spond quickly to the PET invasion, if it should occur. 

Graphics 

The Intecolor 8051 and the Apple II offer color graphics at 
a reasonable price. (See chart.) The first color graphic de- 
vice available for microcomputers was the Cromemco TV 
Dazzler, a single board that plugs into the S-100 bus, has 
128 x 128 picture elements and allows eight colors in either 
of two intensities. 

Another entry into the graphics arena was the Merlin 
terminal, which you can use with most microcomputers: it 
has a black-and-white video monitor, displays 20 lines of 
40 characters, and handles graphics; the graphics capability 
is addressable through BASIC and has two plotting-density 
options: 160 x 100 grid (total cost $349) and 320 x 200 
grid (total cost $403). 
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During the past decade, Dr. William Huggins of Johns 
Hopkins University has been telling the world (and demon- 
strating to it) how important graphic information is in 
learning. Thanks to him and others (notably Drs. Zajac, 
Knowlton, Sinden, and Noll of Bell Telephone Laboratories, 
and Dr. Bork at University of California at Irvine), it is now 
clear how to use graphics, in at least some applications. But 
only within the last two years have educators been able to 
afford graphic devices. Now the rest of us can follow the trail 
that has been broken by these pioneers. 

The question of intelligent use of the color offered by 
Dazzler, Apple II, and Intecolor remains. Many people feel 
intuitively that the addition of color will substantially in- 
crease the educational impact of computer graphics; but 
the large cost of such systems in the past has prevented seri- 
ous investigation of color’s effectiveness. 

Fancy peripherals 

Besides graphics systems, the new electronics cottage (per- 
haps garage is a better word) industry has produced other 
peripheral devices that have educational potential. The most 
immediately-applicable new peripheral in the learning en- 
vironment is Cromemco’s seven-channel D/A and A/D con- 
verter, which costs under S300. Many educational games 
(such as Lunar Lander) and simulations (such as Charge — 
the Millikan Oil Drop simulation) will become more realis- 
tic for the student. Young children can be trained to devel- 
op eye-hand coordination. Through electromechanical sen- 
sors and effectors, students will be able to control directly 
processes for which they do not have the training or the 
dexterity. In addition, the digital computer can be con- 
verted essentially to a very flexible analog computer (with- 
out the drift or scaling problems of real analog computers.) 

In the Fall of 1976, two companies announced single- 
board speech generators which cost under $400, are plug- 
compatible with most microcomputers, and produce human- 
like speech by stringing together phonemes under program 
control. My grandsons are fascinated by the Telesensory 
Systems, Inc. Talking Calculator. An acquaintance of mine 
is exploring this calculator’s impact on mentally-retarded 
children; the preliminary results are encouraging. 

In 1977 speech-recognition boards were announced. You 
can teach Heuristics Speech Laboratory’s board to recog- 
nize any number of spoken words (depending on available 
memory); the board costs $299 assembled. The mind bog- 
gles at the thought of a computer that can interact with 
students verbally. 

One of the most impressive projects at the Student Fair 
held at the 1976 National Computer Conference was a sys- 
tem consisting of a Wang Computer and a $2,000 Votrax 
speech synthesizer, which presented arithmetic drill verbal- 
ly. It was the hit of the Fair and made that evening’s TV 
news broadcast. 

You can enter visual information into a computer by us- 
ing Cromemco’s Cyclops camera. The Cyclops consists of 
a lens, an electro-optic sensor matrix in a 32 x 32 array, 
and an interface board to convert the sensor signals into a 
form that can be dumped into the computer’s memory. 



(My students are exploring the possibility of using this sys- 
tem to help blind people read.) 

Several companies have produced peripheral boards for 
generating music. The simplest devices just string notes to- 
gether into melodies; others permit the programmer to con- 
trol attack, decay, and timbre of the sound in complex ways. 

Almost every month, Byte, Personal Computing, People's 
Computer Company, or Creative Computing announces a 
new peripheral device to do something no one ever con- 
sidered before. Some of these devices are aimed at the com- 
puter hobbyist and some at the computer professional. 

Many of these are of potential interest to the educator, but 
most need development (at the level of the educational sys- 
tem rather than at the peripheral level). 

Is timesharing dead? 

Another development of interest in educational computing 
is the emergence of timeshared microcomputer systems. 

At least two computer manufacturers (Altair and Cromem- 
co) have announced timeshared microcomputers. It is im- 
pressive that people are able to accomplish this; but I won- 
der to what extent it represents doing something just be- 
cause it can be done. One of the significant benefits micro- 
computers from the Altair to the PET have brought to edu- 
cational computing is the freedom from the cost and un- 
reliability problems of communicating with the timeshared 
computer, and from the tyranny of the young computer 
freak who can crack any security system and get into other 
peoples’ files for the thrill of mucking around where he 
doesn’t belong. 



Radio Shack TRS-80 Advantages 

1. Professional-quality keyboard. 

2. 64-character line on monitor. 

3. 12-inch video monitor. 

4. Memory expansion capability to 12 K ROM and 
16K RAM internally. 

5. Inexpensive memory expansion. 

6. Approved by Underwriters Laboratories. 

7. System may be purchased without monitor or re- 
corder (if purchaser already has these units). 

8. Computer is about one-quarter volume of PET 
excluding monitor. 

9. Maximum memory, 65K bytes. 

10. Distribution will be through 146 Radio Shack 
stores nationwide. 

Radio Shack TRS-80 Disadvantages 

1. Level 1 BASIC is relatively weak. 

2. Less versatile graphics. 

3. Lower rate data transfer on cassette recorder. 

4. Significantly slower program execution than the 
PET. 

5. Monitor and recorder must be connected to com- 
puter by external cables before computer becomes 
operational. 
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NEW $595 
HOME 
COMPUTER 
IS HERE 

Completely wired and assembled. 
Just plug it in 

(uses ordinary house current). 




THE 

COMMODORE 

"PET" 

"Anybody can program it" — Popular Science 

No computer know-how needed! Uses "BASIC" 

— the sensible computer language (if you can read 
this ad, you can use "BASIC".) Self-contained 
with own 9" video display. Built-in keyboard with 
1 28 alphanumeric and graphic characters. Built-in 
audio-cassette recorder. 4k RAM memory (8k op- 
tional) expandable to 32k. 

Learn languages and advanced math; create 
graphic designs, layouts, graphs and charts; 
forecast and analyze stocks and investments; 
out-calculate any calculator; household 
"robot" for chores; space-age games; per- 
sonal data library, with secret access codes; 
map out biorhythms; chart alternative life 
paths and career scenarios. 

VISIT US AND TRY THE COMMODORE PET 

TO GET VOUR PET 

Come or send us a $25 fully-refundable 
reservation deposit, and we will work to get 
you the earliest possible delivery date. The 
deposit is refundable. Your reservation will be 
promptly acknowledged and you'll also receive 
a copy of PET's BASIC Command Set. (Spec- 
ify 4K or 8K model) NYS residents add 8% 

Shipping $1 5 

THE COMPUTER FACTORY 

790 Madison Ave. (cor. 67th St.) 

New York, NY 10021 

Open 10-6 pm Tuesday - Saturday 212-249-1666 
*8K model $795 Shipping $15 N. Y.S. Residents Add 8% tax 



In my judgment, timesharing is essentially dead in edu- 
cational computing. My position may seem extreme; but 
it’s correct, for these reasons: 

• Sharing cost of computer hardware. With computer-sys- 
tem costs below $600, costs no longer need to be shared, 
especially when you consider that the annual cost of rental 
of a telephone line plus a teletypewriter exceeds $600. 

• Access to large data bases. Until recently, only timeshar- 
ing and batch-processing machines could handle large data 
files. The dual-cassette file management system of the PET, 
inexpensive mini-floppy disc systems costing less than 
$1,000, and video-disc systems make such access relatively 
easy to afford in the stand-alone system. 

• Interpersonal communication. Accessing the files of others, 
leaving messages, and reading messages from others in your 
“community” is useful and intellectually powerful. In addi- 
tion, interpersonal communication lets you implement com- 
plex multi-person simulations. That capability is easy with 

a timeshared system, but also possible with stand-alone 
microcomputers equipped with modems. (The Penny- 
whistle modem is an inexpensive device here). An experi- 
ment in such interpersonal communication, called PCNET 
(Personal Computer Network), was starting in the fall of 
1977 in Palo Alto. Here a person wishing to communicate 
with another tells the computer to store the message in 
the second person’s computer memory. 



Intercolor 

a. $3,995 

b. 8080 microprocessor 

c. ROM, 1 IK bytes, expandable to 32K bytes 

d. RAM, 16K bytes, expandable to 32K bytes 

e. 19 inch color video monitor 

f. 80 characters/line x 48 lines, upper and lower case 

g. Graphics 

I. 8 foreground and 8 background colors 

II. Plotting on 160H x 192V grid 

III. Software available for vector, bar plot, and point 
plotting 

h. Powerful editing 

i. Optional light pen ($675 additional) 

Apple II 

a. $1,800 (for 16Kbyte RAM) 

b. 6502 microprocessor 

c. ROM, 8K bytes, expandable to 12 K bytes 

d. RAM, 16K bytes, expandable to 48 K bytes 

e. No monitor or cassette recorder supplied 

f. 40 characters/line x 24 lines, upper case only 

g. Graphics 

I. Plotting on 40H x 48V grid, 15 colors. 

II. High-resolution plotting: 280H x 192V grid, 

4 colors 

h. 1500-baud cassette interface 

i. Game interface with two joysticks 

j. 6 K BASIC plus 2 K monitor in ROM 
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An open letter to the Chicago Show Thief: 



Your judgment is excellent, your morals are deplorable, 
you overlooked one little thing... and you've got a problem 

We think we know just how it went — 

You paid your way into the Personal Computing Show, there at the Chicago 
Holiday Inn-0 1 Hare in late October. You moved unnoticed among the wall-to-wall 
crowd, browsing through the fascinating exhibits — dozens of microcomputers and 
their peripherals, all fascinating, valuable stuff. You came to the separate 
room where our "professor" Gene Murrow was conducting his classes in Basic 
programming. And you watched with awe and envy as Gene put a Compal-80 system 
through its paces, showing off its versatility — as a word processor... 
text editor... as an accounting tool, 
doing its real estate investment 
analysis work... as a system for the 
highly-specialized task of planning the 
adaptation of a theatrical motion 
picture to the special editing needs of 
TV broadcast... You cased the joint and 
crept away, planning your shabby little 
plans. 

And sometime under cover of 
darkness before dawn on Saturday 
morning, you tiptoed back into the 
Computer Power & Light classroom, 
passing up the dozens of units closer to 
the door and easier to haul away. You 
put your sticky hands on our 
demonstrator setup: the computer, the 
mini-floppy disk drive, the keyboard, 
even the manual . And you sneaked off 
into the night with your guilty burden. 

In one respect, you're not so dumb. 

You made a point for us: when you have 
the cream of America's microcomputer 
systems from which to make a selection, 
the choice is the COMPAL-80 system. 

Right you are. Wrong to steal it, right 
to choose it. 

Just one thing: you failed to 

steal the disk that will let you use it. 

There's no way to operate that system 
without Compal's own extended version of 
disk Basic. And if you ask us for that, 
we'll call the cops. 



$100 REWARD 

FOR INFORMATION LEADING 
TO THE RETURN OF THE LOOT 

Compal will pay a handsome 
ONE HUNDRED BUCKS for the tip 
that lets us recapture our 
$ 3800-worth of stolen goods — 
useless, as we say, without 
that special Basic (and if you 
think we won't be on the alert 
for anybody trying to buy the 
Basic by itself, think again). 
Ihe items: 

* Compal-80 computer 
(S-100 bus, with 32K memory, 

CPU, video board 
I/O interfaces) 

Serial #800877004 

* North Star Disk Drive 

* Compal Keyboard (upper 
and lower case, 10-key pad) 
Call or write in confidence 

— to our Studio City store. 



COMPUTER' 

POWER&LK3HT.C 

12321 Ventura Blvd., Studio City, CA 91604 / (213) 760-0405 
7878 Clairemont Mesa Blvd., San Diego, CA 92111 / (714) 565-2041 
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The Prices? Low! 
The Stock? On Hand! 
The Deadline For 



Orders? 




The Company? 
Computer Enterprises! 





Credit 


Cash 




Card Price 


Price 


Lear Siegler ADM-3A Kit 


$764 


$73S 


IMSAI 8080 with ZZ Slots Kit 


$614 


$590 


North Star Micro Disk 
System Kit 


$623 


$599 


Polymorphic VTI/ 64 Kit 


$182 


$175 


Comp. Enterp. Extender 
Board with connector 


$ 13 


$ 12 


Comp. Enterp. Cable A 
for IMSAI 


$ 14 


$ 13 


Seals 8K 250ns RAM 
Assmbld. 


$238 


$229 


Vector Graphic 8K 450ns 
RAM Assmbld. 


$234 


$225 


Vector Graphic PROM / 
RAM Kit 


$ 83 


$ 80 


George Risk ASC II 
Keyboard Kit 


$ 52 


$ 50 


Netronic’s ELF II RCA 
COSMAC Microcomputer - 
wired & tested 


$146 


(140 



ORDER NOW FOR THESE 
EXCITING NEW PRODUCTS! 



North Star Horizon I 






Computer System 
North Star Horizon Z 


$1497 


$1439 


Computer System 


$1871 


$1799 


IMSAI VIO-B Kit 


$ 234 


$ 228 


IMSAI VIO-C Kit 


$ 297 


$ 286 



Ask For Your FREE Computer 



Enterprises Catalog Today! 

Shipping charges: $10 per CPU on larger units; $1.50 per kit. $2.00 min. 
per order. 

Delivery is stock to 30 days on most items. Shipment is immediate for 
payment by cashier’9 check, money order or charge card. Allow 3 weeks 
for personal checks to clear. N.Y. State residents add approp. sales 
tax. Availability, prices and specs may change without notice. 

Operating Hours: 

JSSSSK: Write or Call 

Closed Sat. & Sun. 

computer 
emerprver" 

P.O. Box 71 

Fayetteville, N.Y. 13066 

Phone ( 315 ) 637-6308 Today! 
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Are inhibitions gone? 

Let’s review the factors that have inhibited the entry of 
the computer into the educational environment, and de- 
termine the extent to which microcomputers can dispell 
them. The factors are: 

• System Reliability. The microcomputer promises to sig- 
nificantly increase the reliability of computer systems. Be- 
cause of large-scale integration and the trend toward single 
board computers, interconnections are being made perma- 
nently and internally, resulting in few failures in connec- 
tions. Because timesharing is no longer necessary, we can 
eliminate the unreliability caused by telephone lines, mo- 
dems, timesharing hardware, and computer freaks. 

• Teacher Preparation. Clearly, no development we’ve men- 
tioned has any effect on this problem area, except perhaps 
by providing motivation to the teachers. 

• Cost. The PET and the Radio Shack TRS-80 computers 
have made dramatic inroads on eliminating this problem. 

• Availability of Courseware. Although we haven’t un- 
veiled any development that addresses this inhibition direct- 
ly, the promise of selling 100,000 computers per year in 
the immediate future has attracted the attention of many 
potential courseware authors. This attention should help al- 
leviate the courseware problem. 

• Size. We still don’t have quite the briefcase-size computer, 
but the PET and the TRS-80 are very portable. This porta- 
bility is important in education, because you can now bring 
the computer into any classroom having a wall outlet. Stu- 
dents can take computers home for a night or a weekend. 
Teachers can take computers to their offices or homes to 
develop their own expertise in privacy. One can imagine 
local libraries circulating PETs to their patrons. (My own 
local library has two timeshared computer terminals for 
use by local residents.) 

• Language. None of the developments we’ve mentioned 
has impacted language development. 

Future 

“We see through a glass, darkly.” It is difficult also to pre- 
dict the classroom’s character a decade hence, or the role 
of the computer in it. (Some visionaries predict the class- 
room will disappear within a decade — or two at the most - 
and that all learning will take place in the individual home, 
and the computer will play a central role. Although that 
outcome is possible, it isn’t likely.) 

The microcomputer era upon which we are embarking 
already has been characterized as the era of the personal 
computer. It certainly will be, but it promises to be much 
more. Educational and social historians someday may look 
upon January 1975 as the start of when the computer en- 
abled humans to expand their intellectual powers beyond 
our present comprehension. 

Theodor Nelson predicts that by 1980 computers will 
enter 10 million American homes. 

Will there be another dramatic breakthrough next 
month? in six months? two years? It is impossible to guess, 
but whenever it happens educational computing will make 
another large stride forward. |)| 
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What Should You Charge 

For Computer Services 

BY ELIZABETH M. HUGHES 

As an entrepreneur, you’ll not only be hard-pressed to learn about the 
business needs of your clients, but often at a loss to know what your 
own business should be doing and charging. This discussion provides 
no magic formula, but offers a useful approach to mysteries of pricing. 



Once your system is up and running, 
the catalogs and new product an- 
nouncements take on a new poignan- 
cy. If only you could afford that neat 
peripheral — or that extra 8K of 
memory! This reflection turns most 
hobbyists’ minds, sooner or later, to 
the idea of using the computer to raise 
money for those improvements. You 
look around the neighborhood and 
see lots of people who have a crying 
need for computer services (whether 
they know it or not); you find maga- 
zines filled with programs for saleable 
services; and you say, “What am I wait- 
ing for?” 

If you’re going to succeed in the 
business, though, several things are 
necessary: a growing library of sale- 
able services that you know you can 
perform satisfactorily (committing 
yourself to a project you’ve never 
tried before is tempting but can lead 
to disaster); a way to attract custom- 
ers to your product and a fair scale 
for pricing your services. A few test 
runs using sample data will let you 
offer with confidence the services pub- 
lished in the magazines, providing 
you with an initial portfolio of pro- 
grams. As your familiarity with and 
confidence in other programs grow, 
they can be added to your catalog of 
services. Once you have something to 
sell, selling clients is usually a question 
of showing them how they’ll benefit 
from it. Frequently, a good service 
will practically sell itself if you can 
show your prospective customer how 
it reduces work. 

Most important, however, is the 
service’s pricing. If you price the ser- 
vice too low, you’ll lose money; if too 



high, you’ll lose — or never acquire - 
customers. The basis of any successful 
business is a satisfied clientele, and in 
these days of appalling inflation and 
tight money, an essential to maintain- 
ing your clientele is to price your ser- 
vices fairly. Most computer entrepre- 
neurs, however, hardly know where to 
start when it comes to figuring prices, 
since only a few of us have useful busi- 
ness experience. The object of this ar- 
ticle, then, is to give you some facts 
and figures that can be price guide- 
lines and a few rules of thumb for 
meeting the pricing needs of your par- 
ticular community. 

What’s overhead? 

To run your business you must deal 
with certain unavoidable expenses 



called overhead; they include the 
costs of your place of business (heat, 
rent, lights, etc.) and any business 
licensing fees. Ask your local govern- 
ment about its business requirements, 
since in some towns you may conduct 
your business only in certain zones or 
must pay a licensing fee annually. 
Sometimes there are other require- 
ments. Many states and municipalities 
require that you collect a sales tax on 
products and services. 

Getting an answer from government 
seems to entail many phone calls. A, 
whom you called first, tells you to call 
B who tells you to call C who tells you 
to call D who, after failing to convince 
you to call A again, gives you the an- 
swer. Go into the process armed with 
pencil and paper for notes and as much 




Illustrations by Cecil Kinney 
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patience as you can muster. The federal 
government seems to answer requests 
and inquiries more quickly and with 
less runaround than local governments, 
but if you always expect the worst, 
you’ll sometimes be pleasantly sur- 
prised. After the phone calls, you might 
might have to drive around - fill out 
forms and pay license fees — but the 
preliminary call will assure that you 
make no unnecessary trips. 

Once you’ve satisfied government 
prerequisites, figure your overhead. 
Traditionally, overhead includes every 
expense which, while necessary to 
your business, does not represent an 
item for resale; but most computer 
entrepreneurs are in computing pri- 
marily for fun and only secondarily to 
make money. For this reason, you’ll 
probably prefer to leave out of your 
calculations anything which isn’t just 
a business expense. Thus, your 
home (which is not just used for your 
office), your computer (which is used 
for fun as well as business), and your 
car (which is not used solely for de- 
livering printouts) would probably be 
ignored even though, if you become 
a small business in the eyes of the In- 
ternal Revenue Service, part of these 
expenses would be legitimately de- 
ductible as business expense. Your 
list of business-only overhead expens- 
es will probably look more like this: 



BUSINESS OVERHEAD 


Business license fee 


$25.00 


Sales-tax collection 




license fee 


10.00 


Program purchased 




solely for business 




purposes 


5.00 




$40.00 



This is cost you would have avoided if 
you hadn’t tried to be a business. You 
recoup that loss by pricing your ser- 
vices enough above cost to cover it. 

Besides recovering your overhead, 
you want to make a profit to spend on 
your system. Don’t get into business 
if it will result in losing money, unless 
you’re looking for a tax loss. Most of 
us would rather end up with cash to 
spend on upgrading our systems. But 
in trying to price a computer service, 
it’s too easy to think only of the com- 
puter time, forgetting the many other 
expenses involved. Let’s look at these 
expenses . . . 





< ^ 



Entering data 

Most of the time spent performing a 
computer service is usually devoted to 
entering the data. Since few computer 
entrepreneurs are experienced data- 
entry operators — and fewer still can 
afford to pay professionals to do the 
job — data entry can be long and pains- 
taking. 

Salaries for professional keypunch 
operators vary; without professional 
keypunch or typing experience you 
would most likely be paid minimum 
wage. But as an entrepreneur, you can 
reasonably ask for $3 an hour, because 
you could have used that time to im- 
prove your own business (by program- 
ming, advertising, or whatever), and be- 
cause you should be compensated for 
the pain and nuisance of entering all 
that data. After spending ten hours 
puzzling out someone’s abysmally hand- 
written data, you’ll see why you deserve 
at least that much. 

Computer time 

If your programs are written and en- 
tered already (you may want to in- 
clude that cost in your overhead), the 
only remaining task is to enter the 
data. Computer time is the hardest 
single item to price fairly, since it re- 
flects local electricity rates, your com- 
puter’s power consumption, and wear- 
and-tear on the machine. Since local 
power rates vary and no two comput- 
er systems, even of the same type, 
have identical power consumption or 
breakdown rates, pricing is difficult. So 
call up a local time-sharing outfit and 
find out what it charges for computer 
time. Then undercut them. On these 
and similar grounds, I use 5 ^/minute 
($3/hour) as my basis for calculating 
computer time both in my own com- 
puting and in this article; but that 
figure might be too low or too high 
for your neighborhood. 



Your supplies 

Once the data’s been processed, you 
must output it in a form the customer 
can use. That introduces the expense 
for supplies — usually second only to 
data entry as an item on the bill. For- 
tunately, supplies fall straightforward- 



initial expense of the paper and a 
small profit margin, and it becomes 
reasonable to charge 1^/foot of paper 
used on the project, calculated on the 
basis of the total paper the project 
requires, not merely the part given to 
the customer as a printout. You can 
price other non-reusable computer sup- 
plies (such as coding sheets) analogously. 

Reusable supplies, such as tape 
cassettes or floppy disks, pose a differ- 
ent problem, since you, not your cus- 
tomer, will benefit most from their 
purchase. After the conclusion of a 
project it is often beneficial to keep 
your customer’s records on file (3 
months to 5 years, with a common wait- 
ing period of one year); but eventually 
you can erase the tape or disk and re- 



ly into two categories — reusable and 
non-reusable — and can be priced 
easily. 

A typical non-reusable supply is 
printout paper. You can buy a 500- 
foot roll of Teletype paper for about 
$2.50. Double that, to allow for the 

Door-to-Door Sales, Inc. 

(Order/Commission Records) 

Set-up Charges 



Programming 



5 hours @ $5 


$25.00 


Data entry 
3 hours @ $3 


9.00 


Computer time* 
45 min. @ bi 


2.25 


*(actual run time plus dump and 


load time, in all cases) 

Data & program storage 
1 cassette 


5.00 


Output 
25 ft. @ 1 i 


.25 


Total set-up charge 


$41.50 


Update Charge 

Data entry 
2 hrs. @ $3 


$6.00 


Computer time 
15 min. @ bi 


.75 


Output 

10 ft. @ 1 i 


.10 


Total update charge 


$6.85 
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use it for another project or customer. 
For the first cassette or floppy a pro- 
ject requires, it’s reasonable to charge 
about twice what it cost you: charge 
about $5.00 for a cassette, $8.00 for 
a mini-floppy, and $10.00 for a stan- 
dard floppy. Those figures apply if the 
whole reusable device is for a single 
customer’s project. If you’re storing 
more than one customer’s material on 
a single tape or floppy, split this charge 
between them in a way that reflects 
how much it is used for each of their 



If a job requires more than one cas- 
sette or floppy, give the large customer 
a price break (unless he insists on the 
possession of the relevant tapes at the 
end of the project). I drop my charge 
to about $3 for the second cassette, 

$5 for the second mini-floppy, 

$6 for the second standard floppy, 
and sometimes even lower when three 
or more cassettes or floppies are used. 
The big customer deserves a price ben- 
efit because the project’s size as- 
sures you an income over a longer 
period of time and, if satisfied, the 
customer may recommend you to 
other large users. 

Other external storage media and 
other types of reusable supplies can 
be similarly priced; but if you must 




make a major equipment investment 
in order to do a job, the customer 
should not be expected to bear the 
brunt of its cost. Equipment invest ^ 
ments in the long run will benefit you 
far more than the customer. You can 
legitimately add 10-25% of the equip- 
ment expense to the customer’s bill, 
but any such arrangement must be 
worked out with your client in ad- 
vance. Don’t add a whopping equip- 
ment charge to a bill without giving 
the customer fair warning and a 
chance to back out. You can charge as 
much as 25% if the client will be al- 
most the sole user of the item and you 
expect little personal benefit from add- 
ing it to your system; but charge 10% 
(or less!) if you expect much personal 
use from the item or if several custom- 
ers will benefit from its purchase. This 
can create a situation in which you 
must turn down a project because you 
can’t afford the expensive plotter (or 
whatever) it requires; but a customer 
can understand and appreciate your 
inability more easily than an unex- 
pected bill. Discuss all such problems 
with your customers before giving flat 
answers, since sometimes a customer 
will be willing to underwrite the equip- 
ment purchase necessary for the job in 
exchange for a certain quantity of 
computer services. In effect, the cus- 
tomer buys the item from the sup- 
plier for cash and resells it to you for 
cash and/or services. 

Charge for programming 

Sooner or later you’ll have to write 
your own programs or modify a pro- 
gram already in your library. Since 
that requires your special skills - not 
merely your special equipment, the 
computer — feel free to charge $5.00/ 
hour if you’re a competent non-profes- 
sional. Professionals should charge 
more; beginners, less. The customer 
who requested the new or improved 
service pays the programming cost. 
Thereafter, the program or improve- 
ment becomes part of your library. 



projects. 

Downtown Bowling League 

(Scores and Other Records) 
Set-up Charges 



Program use 



In library 


$1.00 


Data entry 
6 hours @ $3 


18.00 


Computer time 
30 min. @ 5 i 


1.50 


Data & program storage 
2 cassettes 


8.00 


Output 
50 ft. @ U 


.50 


Total set-up charge 


$29.00 


Update Charge 

Data entry 
3 hrs. @ $3 


$9.00 


Computer time 
30 min. @ 5 d 


1.50 


Output 
23 ft. 


.23 


Total update charge 


$10.73 



Charge nothing or a very nominal fee 
(e.g., $1.00) to use programs in your 
library. 

Itemize your prices 

Although you may rarely want to 
itemize the charges when you bill a 
customer, itemizing for your own ben- 
efit is the only way to be sure your 
prices reflect the services rendered in 
each given instance. To reach 
the final price, see the two 
sample computations. 

These figures give some indication 
of how projects may differ. In some, 
the bulk of the work will be done in 
the set-up and the updates will be easy; 
in others, the set-up will be trivial and 
the update will be troublesome. 

Estimate the cost 

Few customers will commit them- 
selves to a project when they have no 
idea of what it will cost. But only ex- 
perience can give you a basis for esti- 
mates. Get some of the experience you 
need when you’re familiarizing your- 
self with the service. Instead of just en- 
tering a program and immediately try- 
ing to sell it, run it awhile using data 
from imaginary customers. Find out 
how long it takes you to enter dif- 
ferent amounts of data, how much 
machine time and output it involves, 
and anything else you can. Then, when 
a prospective client asks how much 
your service will cost, you can give a 
reasonable estimate of the price. 

Final Thoughts 

Since your system and your skills are 
a little different from everyone else’s, 
you must make your own decisions 
about what to charge, although the 
prices I’ve discussed here can serve as 
guidelines. 

The key to pricing in all businesses 
is summed up in that wonderful phrase 
“all the traffic will bear.” If a given 
neighborhood won’t pay a $30-40 
set-up charge and a $10 update charge, 
charge less. You can charge more, if 
they’ll pay. You’re selling the advan- 
tages and convenience of dealing with 
an individual instead of an institution; 
but you must also offer a lower price. If 
a suspicious customer can call any local 
computer business and either get the 
brush-off because the job is too small 
or the estimate looks outrageous next 
to yours, that customer will come to 
you - and tell his friends. Then you 
can afford the next addition you want 
for your system. |M 
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u 5UG n 15 COMPUTER JARGON 
FOR A MISTAKE. THE BOOK 
SHOWS THIS LITTLE BUG 
AGAINST ILLUSTRATIONS OF 
MISTAKES IN PROGRAMS . 




■a 



HOW MANY POTS OF PAINT DO 
YOU NEED TO PAINT THE ROOF 
AND WALL OF THIS WATER TANK? 

WE COULD GO 
STRAIGHT AT IT 
LIKE THIS: 

roof area ,T 33-2 

UJQlI area, 3 - R-x 6-5*27 -55/ 

total area, A * r+s « 584-2 

number of pots, + 236 - 2-48 
rounding up, £-3 

/. you need 3 pots appoint 



OR WE COULD WRITE A PROGRAM («N ENGLISH) TO SOLVE TOE PROBLEM a 




/ l. REMAP* A PROGRAM IN ENGLISH 

2. THE F0LL0WIN6 NUMBERS ARB THE DATA 6-5,27, 2.36 

3. READ THE DATA, CALLING THEM D,H4C RESPECTIVELY 
(think of this as putting the data into little boxes 
labelled D,H&C respectively - see opposite page) 

4 . WORK OUT 3.lVD 2 r4 AND LET THE RESULT BL CALLED T 
(i e put the result in a little box labelled T ) 

5. VslOtX OUT 3A4*D*tt AND LET TKt RESULT BE CALLED S 1 
6. ADD T TO £ AMD LE.T TM. RESULT BE. CALLED A 
T WORK OUT A+ C *ND LET THE RESULT BE CALLED G 

8. ROUND G TO THE NEXT WHOLE NUMBER AND 
LET THE RESULT BE CALLED R 

(/£. odd 1 to G and take the integral part of the result) i 

9 . PRINT H you NEED"; R ; n Pots" 

(it. print mhatever uPiole number R turns out to be) 

;o. THE ^^^^^^f-frrrrTrrrrrrrnmrrrnxrnrrmi '■»>»rrm ? > 




THIS HAS THE ADVANTAGE OF BEING GOOD FOR ANY SIZE OF TANK 
AND PAINT POT 4=p YOU NEED ONLY REPLACE THE DATA ON LINE 2 . 




TRY OBEY /MG THE ENGLISH PROGRAM 
OPPOSITE 4> FEEL WHAT IT V/OULD BE LIKE 
TO BE A COMPUTER & DEFILE THIS PAGE BY 
WRITING NUMBERS IN THE LITTLE BOXES BELOW, 



datQ 




integral, port 
of Ok r 



HERE IS THE SAME PROGRAM AGAIN 
BUT WRITTEN IN 



COMPARE IT CAREFULLY WITH THE 
ENGLISH VERSION OPPOSITE „ 



1 


REM 


A PROGRAM IF 


2 


DATA 


6.5, 27, 2 yt> 


3 


READ 


D , H , C 


4 


LET 


T -3.14*Dt2/ 


5 


LET 


S * 3.14 *D fc H 


6 


LET 


A- T ♦ S 


7 


LET 


G - A/C 


8 


LET 


R * 1 NT (CS + l) 


9 


PRINT "YOU NEED" 


IO 


END 




THIS 


, WHEN 


OBEYED, WOULD 


YOU 


NEED 


3 POTS 
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PREPARE YOUR PROGRAM B Y TYPING 
INSTRUCTIONS AT THE KEYBOARD » 
THE COMPUTER SIMPLE STORES THE 
PROGRAM AT THIS STAGE 5 



IT DOESN'T OBEY 

AMY MfiTRV&TlOAS 




1 TlEtf A PROGRAM IN BASIC 
Z DATA 6.5, 17, 2.36 
3 READ D, H , C 
4. LET T • 3.14* Dt 2/4 

5 LET S'S-U'D'H 

6 LET A-T ♦ S 

7 LET G-A/C 

8 LET R*INT(GM) 

9 PRINT *tOU NEED'*, R;"P0T5" 

10 END 



aia 



- type RUN 



WHICH SETS THE COMPUTER TO WORK OBEV/N6 THE STORED 
INSTRUCTIONS ONE AFTER THE OTHER *2* IN NUMBERED SEQUENCE W 

WHILST YOU RELAX . EVENTUALLY THE COASTER WILL 

« OBEY THE INSTRUCTION END o 

THAT /MAKES IT STOP <, 





BEFORE YOU CAN TAKE THE FIRST STEP AND 
START TYPING THE PROGRAM YOU HAVE TO 
GO THROUGH THE RITUAL OF SIGNING ON AND 
TELLING THE COMPUTER YOU WANT TO USE BASIC. 



DIFFERENT COMPUTERS (J EVEN IDENTICAL COMPUTERS RUN By 
DIFFERENT ORGANISATIONS J OFTEN HAVE DIFFERENT WAYS OF 
DOING THESE THINGS 9 SO IF YOU WANT TO TRy THE PROGRAM NOW GET 
SOMEONE WHO “KNOWS THE SYSTEM** TO SIGN ON FOR YOU AND CALL UP BAS/C. 




EVER Y PROGRAM IN 
BASIC HAS TO BE 
TYPED ON A KEYBOARD 



PROBABLY SOMETHING LIKE THIS « 




Although positions or utters l digits are the same on most 

KEYBOARDS , KEYS LIKE ™ L PItTURE AB0VE YARY ,H 

NAME, POSITION AND FUNCTION FROM ONE INSTALLATION TO ANOTHER. 

Notice all letters are capital letters . notice also there is 

A KEY FOR 1 AND A KEY FOR ZERO (j BOTH IN THE TOP ROW 
NEVER PRESS THE LETTERS I AND O IN THElR PLACE „ 



AS ON AN ORDINARY TYPEWRITER, PRESSING |TTk 
TIME AS ANOTHER KEY GIVES THE E-J 

CHARACTER SHOWN ON THE UPPER HALF OF THAT 



AT THE SAME 



THUS 



m 



together with , 



GIVES # WHEREAS 



m 



ALONE, 3. 



•The “back arrow** «*- serves to delete the character on rrs 

LEFT FROM THE COMPUTER’S MEMORY ; TWO OF THEM DELETE 
THE PREVIOUS TWO CHARACTERS , AND SO ON . THUS IF YOU 
TYPE PRIMP**-**-NT THEN BASIC RECEIVES THE WORD PRINT 9 
(J REMEMBER THIS BY EXCLAIMING OH SHIFT! WHEN YOU HIT THE 
WRONG KEY,]) SOME A4SC5 , HOWEVER, USE AN UNDERSCORE 
CHARACTER FOR THIS PURPOSE 1 PRIMP„NT. 



Most basics use a key <f perhaps “rubout”]) which, when pressed, 

DELETES THE WHOLE OF THE LINE YOU ARE TYPING FROM THE 



COMPUTER’S MEMORY; ANOTHER (j PERHAPS “BREAK”]) STOPS A 
PROGRAM RUNNING. v M 

£ RETURN 1 > *9'/ * PXtSS 

FOR A NEW L/NE IN BASIC PRESS V ^ \*STu*h M«» UHIRT 






/ r^7-rysTr^\ ,f you ,MTEND T0 U5E BAS,C 

Lm w \ / V f \^/ Al0T 9 learn TOUCH TYPING® 
7 V/ P 1 \ TEN fingers are faster and 

less frustrating than twb ® 

THERE IS A LIMIT TO THE LENGTH OF A TYPED LINE MOST 
BAS/CS ALLOW LINES UP TO 72. CHARACTERS LONG ® SOME 
ALLOW LONGER LINES BUT IT IS BEST TO ACCEPT A LIMIT OF 72 o 



0OME BASICS ALLOW GREAT FREEDOM WITH THE SPACE BAR * 
SOME DISREGARD SPACES EXCEPT THOSE BETWEEN QUOTATION 
MARKS o THUS IT WOULD BE ALLOWABLE TO TYPES 



instead OF? 






8 FORD -STOP 



3 



[ Hj 



FOR 



S TO P 



BUT IT IS OBVIOUSLY SILLY TO OBSCURE THE MEANING OF THE 
PROGRAM IN ORDER TO SAVE A FEW TAPS ON THE SPACE BAR, 

0OME BAS/CS REFUSE TO ALLOW SPACES WITHIN THE CONTROLLING 
WORDS OF THE LANGUAGE « THUS THE FOLLOWING WOULD BE WRONGS 



23 



E wT A 






BfC 



SOME BAS/CS DEMAND AT LEAST ONE SPACE BEFORE EACH 
CONTROLLING WOR.D,^OR AFTER IT, OR BOTH S 

~20DATA 



6.5, 27, 236 
80 PRItfTftTOU NECD*;R j'POTS* 




SOME BAS/CS REFUSE TO ACCEPT SPACES WITHIN LINE NUMBERS 
BUT DO NOT OBJECT TO THEM INSIDE OTHER NUMBERS i_ 

7^0 “ LET A « 1 ^oS 
1000 LET A^IOOqT? 

SOME BAS/C S DO NO T ALLOW SPACES IN FRONT OF LINE NUMBERS o 

^95 LET A-B 

100 LET C- D^F*** 

GENERALLY WHEN ONE SPACE IS ALLOWED { OR DEMANDED J THEN 
SEVERAL ARE ALLOWED « AND GENERALLY A SPACE |S OPTIONAL 
ON EITHER SIDE OF THESE ££> (,;*+/-•+><> 

BUT NOT IN 1.5K2 (fSEE PAGE 9 £ NOR BETWEEN > AND* (I SEE RAGE 41 



^PROGRAM WHICH ACCEPTS ALL THESE RESTRICTIONS SHOULD BE 
ACCEPTABLE TO ANY version OF BAS/C • 




LEAVE GAPS 
IN THEIR. 
SEQUENCE 
THUS 8 



10 


REM 


A PROGRAM IN BASIC 


.2° 


DATA 


6.5, 27, 2B6--36 




READ 


P, X, C 


Y AD 


LET 


T - Z.UL* Df2/4 


50 


LET 


S » 3-14»D*H 


60 


LET 


A - T ♦ S 


70 


LET 


G « A/C 


80 

90^ 


PRINT 

END 


‘ "YOU NEED" ; R ; "POTS" 



*TJhere is A MISTAKE in THIS PROGRAM* THE last let was 
FORGOTTEN o INSERTING IT IS SIMPLE • JUST TYPE \ 

^^Tnt^+7) "1 

AND THE COMPUTER PUTS LINE 75 BETWEEN LINE 70 & LINE 8 0 , 
IT MAKES NO DIFFERENCE \U WHAT ORDER YOU TYPE THE LINES • 
THE COMPUTER SORTS THEM INTO ASCENDING ORDER OF LINE NUMBER© 



OF YOU TYPE SEVERAL LINES WITH THE SAME LINE NUMBER THE 
COMPUTER OBLITERATES EACH PREVIOUS VERSION THUS ACCEPTING THE LINE 
TYPED LAST, IF THE LINE TYPED LAST IS JUST A LINE NUMBER 
WITH NOTHING AFTER IT THEN THE WHOLE LINE VANISHES FROM 
THE COMPUTER’S MEMORY RSF INCLUDING THE LINE NUMBER ® 
THAT IS HOW TO DELETE UNWANTED LINES® THUS % 




RESULTS IN THE COMPUTER REMEMBERING ONLY* 

|^~^7et~a ■ ~ ~ j 

FIRST LINE NUMBER IN A PROGRAM MUST BE GREATER THAN 0. 
THERE IS ALWAYS A LIMIT TO THE HIGHEST LINE NUMBER? 5CME BAS/Cs 
STOP AT 3399, SO IT IS BEST TO ACCEPT THIS AS 

THE LAST STATEMENT OF EVERY PROGRAM MUST BE* 

NO OTHER STATEMENT BUT THE LAST MAY SAY EWDj, 



THE LIMIT® 

02© 
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hi 




A BASIC PROGRAM 
IS A SEQUENCE 
OF NUMBERED LINES 
CALLED STATEMENTS, 



A STATEMENT MAy SIMPL 
STATE SOMETHING 



\*Q READ 
4-0 LET G 





10 DATA 1,1,4 
120 END 



1 OR. IT MAy INSTRUCT THE 
COMPUTER. TO DO SOMETHING . 

A COMMON SYNONYM FOR 
STATEMENT IS /N STRUCT! ON \ 
THE STATEMENTS THAT DO THINGS ARE EXECUTABLE INSTRUCTIONS. 

THE COMPUTER FINDS OUT WHAT IS STATED OR WHAT TO DO By 
LOOKING AT THE FIRST WORD g DATA , END, READ, LET etc. 

OR. SOMETIMES AT THE FIRST ThXO WORDS: MAT READ, 
MAT PRINT etc. (J WE MEET MAT ON PAGE 76 9 

BUT THERE IS AN IMPORTANT EXCEPTION; 



THE WORD 




MAy BE OMITTED IN MOST 
VERSIONS OF BASIC . 






REM STANDS FOR REMARK* 

REM STATEMENTS CAUSE NO ACTION BY TME 
COMPUTER | YOU INCLUDE THEM TO CLARIFY . 
YOUR PROGRAM 0 



*** WATER. TANKS*** 

A PROGRAM TO ILLUSTRATE BASIC 

_ * — * — * — Ai — * — » — ■— * — * —M. ~ «r — 

6.5, 27, 236 

1^ 60 REM DIAM, HEIGHT, COVERAGE 

THE EXAMPLES IN THIS BOOK DO NOT HAVE MANY * REM” 
STATEMENTS BECAUSE I HAVE ANNOTATED PROGRAMS WITH 
LITTLE ARROWS AND CLOUDS SO AS TO SAVE SPACE ® 





r xr.wm 



you CAN TYPE 
NUMBERS THREE WAYS 
AS INTEGERS , AS 
REALS OR IN E- FORM * 




(J decimal NUMBERS^) 

£~-FORM 

| EXPONENT FORM J 
WHERE E SAYS* 

“ TIMES TEN TO THE ... * 

E INTRODUCES AN INTEGER SAYING HOW MANY PLACES TO SHIFT THE 
DECIMAL POINT. SHIFT TO THE RIGHT IF THE INTEGER IS POSITIVE ; 

OTHERWISE LEFT® p ' 

190 DAT A 3, J3.6E1;; 

IN THE £ FORM THERE MUS^LW^'SeTa NUMBER IN 

AND AN INTEGER AFTER IT* SOME BASICS ALLOW SPACES WITHIN 

AN E FORM BUT IT IS BEST NOT TO HAVE THEMo 



1.2 , 13.6 E 2 | 






m 



IN SOME BASICS THE BIGGEST NUMBER THAT 
CAN BE STORED IS APPROXIMATELY 1 1 0 3 ® 

(Ibis means far from zero on either side; 

SMALL MEANS CLOSE TO ZERO ON EITHER SIDE 
OTHER BASICS CAN HANDLE MUCH BIGGER NUMBERS THAN ±10** g 
IT DEPENDS ON THE COMPUTER’S “WORD LENGTH” AND WHETHER 
THE “WORDS” ARE USED SINGLY, IN PAIRS, OR IN MULTIPLES ® 

BUT M? BASIC SHOULD REFUSE TO HANDLE A NUMBER AS BIG AS 
± 100,000, 000, 00 O, 000, 000 , 000, 000 , 000 , 000,000, OCX} coo a 

IN SOME BAS/C S THE PRECISION OF STORAGE 
AND ARITHMETIC IS BETWEEN 6 AND 7 
SIGNIFICANT DECIMAL DIGITS G* 987,654,321 
WOULD BE STORED AS APPROXIMATELY 987,654,000. 
OTHER BASIC S OFFER MUCH HIGHER PRECISION, 
15 SIGNIFICANT FIGURES BEING TYPICAL. AGAIN IT DEPENDS ON THE 

computer’s “word length” and how the “words* are used. 

BUT No BASIC SHOULD WORK TO LESS PRECISION THAN 6 70 7 SB. FIGS. 
(I THE VAGUENESS OF "6T0 7"JS BECAUSE M06T COMPUTERS USE BINARY 
ARITHMETIC, NOT DECIMAL® A MORE PRECISE RENDERING WOULD BE 
* 24 BINARY DIGITS FOR POSITIVE NUMBERS,* 23 KX? NEGATIVE ; OR Via VERSA” 
BUT THESE IMPLICATIONS NEED NOT BOTHER THE NOVICE TO BASIC » > 



Q t=>I l7 





THERE ARE 286 
SIMPLE NUMERICAL 
VARIABLES IN 
BASIC* 

ON PAGE 3 . THEY 



WE SAW SOME OF THESE 
ARE THE LITTLE BOXES USED ‘•TO HOLD NUMBERS,, 

THE FULL 286 ARE SHOWN BELOW. IT IS 
USEFUL ID KEEP A LARGE-SCALE CHART UKE THIS 
AND MAKE A PHOTOCOPY FOR EACH NEW PROGRAM. 
AS YOU USE EACH VARIABLE WRIT£ A NOTE IN ITS 
BOX SAVING WHAT YOU USE IT FOR ® THIS STOPS 
YOU USING VARIABLES ALREADY USED FOR SOME- 
THING ELSE ^ A COMMON SOURCE OF TROUBLE^. 




YOU MAY USE 
EACW VARIABLE 
/MANY TIMES* 



UTTING A NUMBER INTO A VARIABLE SIMPLY REPLACES THE ONE 
ALREADY THERE > COMPARE THE FOLLOWING TWO PROGRAMS * 

THE FIRST IS THE ONE ON PAGE 3 WITH NEW LINE NUMBERS* 




10 REM A PROGRAM 1W BASIC 
20 DATA 6.5, 27, 236 
30 READ D, H , C 
40 LET T - 3.14* D* 2/4 
50 LET S - 3.14 * D *H 
60 LET A'T+S 
70 LET G = A/C 
80 LET R-INT(G*1) 

30 PRINT "YOU NEED "5 R. ; "POTS" 
100 END 




THE SECOND DOES THE SAME JOB BUT USES VARIABLE T OVER AND 
OVER AGAIN 5 







10 


HEM 


TO ILLUSTRATE REPLACEMENT / 


20 data 


6.5, 27, 236 


30 


READ 


D, H, C 


4 o 


LET 


T- 3. 14* D12/4 


50 


LET 


T * T + 3.14*D*H 


60 


LET 


T * T/C 


70 


LET 


T s INT (T+l) 


80 


PRINT 


'YOU NEED"; T , w POTS" 


90 


END 





EN A PROGRAM STARTS RUNNING EVERY VARIABLE HAS SOME 
INITIAL VALUE ; IT DEPENDS ON THE VERSION OF BASIC WHAT THAT 
VALUE IS « IN SOME BASICS IT IS £ IN SOME IT IS 

WHATEVER THE PREVIOUS PROGRAM LEFT BEHIND % IN OTHERS IT IS A 
SPECIAL SIGNAL TO SAY \22032S3 ££H? QS?. SO IN THE 



FOLLOWING COMPLETE PROGRAM • 



10 

20 



PRINT 

END 



YOU MIGHT GET O OR RUBBISH LIKE -123.456 OR A MESSAGE 
FROM THE COMPUTER TO SAY IT CANNOT GO ON BECAU5E VARIABLE 
V 15 NOT SET WHEN FIRST USED, 

RELY ON ANY VARIABLE BEING ZERO WHEN THE 
program starts g set ir first: 




10 LET V-O 

A . 4 n * 






!88 



■ 
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3 AS/C CAN HANDLE WORDS AS 
WELL AS NUMBERS * 

WE SAW THIS ON PAGE 4 • 



9 PRINT "YOU NEED"; R; "POTS" 

10 END 
RUN 

YOU NEED 3 POTS 



THE "YOU NEED" AND THE "POTS* ARE CALLED TEXTS IN THIS 
BOOK . OTHER TERMS IK THE JARGON ARE! STRIKE; LITERAL S7R/KG; 
ALPHAMERIC STRIKE; ALPHAMERIC LITERAL; AND THERE MAY BE MOPE. 

^EXTS ARE WORDS OP SENTENCES OR ARRANGEMENTS OF CHARACTERS 
ENCLOSED IN QUOTATION MARKS. BY THIS DEFINITION YOU CAN’T 
HAVE A TEXT CONTAINING QUOTATION MARKS BECAUSE THE COMPUTER 
WOULD THINK THEY MARKED THE END OF IT; BUT YOU CAN HAVE 
APOSTROPHES IN TEXTS S 



□ 



20 PRINT "IT’S EASY" 

HOWEVER, SOME BASIC S ALLOW TEXTS TO BE ENCLOSED BETWEEN 
APOSTROPHES AS AN OPTION; SUCH TEXTS MAY HAVE QUOTATION 
MARKS IN THEM BUT NOT APOSTROPHES. OTHER BASICS GET 
POUND THE PROBLEM BY IREAHNG A PAIR OF QUOTATION MARKS 
INSIDE A TEXT AS SIGNIFYING A SINGLE QUOTATION MARK 2 



"SHE SAID “"OOH! * 



□ 



PRODUCES 5 



G 



SHE SAID "OOH!’' 



BUT IT IS BEST TO AVOID HAVING QUOTATION MARKS IN TEXTS 0 



Semicolons in the “print” statement make the computer 

ABUT THE THINGS TO BE PRINTED ONE AGAINST THE OTHER; COMMAS 
WOULD MAKE THE COMPUTER SPREAD THEM OUT ACROSS THE PAGE. 
ALL THIS IS EXPLAINED FROM PAGE 28 ON , WHERE THE u PRINT * 
STATEMENT IS EXPLAINED IN DETAIL* 

TEXTS IN THE M PRINT* STATEMENT MAY BE OF ANY LENGTH THAT WILL 
FIT THE LINE BEING TYPED. IF YOU WANT SOMETHING PRINTED RIGHT 
ACROSS THE OUTPUT PAGE YOU MUST PRINT TWO OR MORE TEXTS; 



Qn ADDITIONS THE 286 LITTLE BOXES FOR STORING NUMBERS THERE 
ARE AT LEAST 26 FOR STORING TEXTS £ THESE ARE CALLED TEXTUAL 
VARIABLES . WE HAVE COINED THIS TERM TO BALANCE NUMERICAL VARIABLE 
BUT OTHER TERMS IN THE JARGON ARE % TEXT VARIABLE, STRIKE 
VARIABLE ^ LITERAL VARIABLE . 

3vTRY BASIC HAS A LIMIT 70 THE LENGTH OF TEXT THAT CAN BE 
STORED IN A TEXTUAL VARIABLE % SOME ALLOW AS MANY AS 4095 

Characters % others as few as a maximum for “portability*** 

1 1 l it * b 7 g » <* « n n n IS Ifci7 H ) ntitnjul U U MS KI7 n 




SOME BASICS 
HAVE 286 
TEXTUAL 
VARIABLES; 
A4, A04, 
A14. A2*. 
Etc. to 

Z8*,Z94. 



3 



THE PROGRAM STARTS, TEXTUAL VARIABLES MAY CONTAIN BLANKS; 
OR TEXTS LEFT OVER FROM A PREVIOUS PROGRAM; OR SPECIAL SIGNALS 
TO SAY VARIABLE UNSET . AS WITH NUMERICAL VARIABLES (JPAGE 
IT DEPENDS ON THE BASIC BEING USED. SET VARIABLES BEFORE 

reading from them if you want to write a “portable” program. 
Textual variables may be s et by “let” state ments: 



1 10 


LET 


W4 a •**♦" 


UL 


LET 


Z4 " "ONLY 18 CHARACTERS STORED" 



AND PRINTED USING “PRINT” STATEMENTS i 



30 PRINT W4;Z4; W4 

40 END 

RUN 

*** ONLY 18 CHARACTERS*** 



i LIMIT TO FIT 
INTO T£*Tual , 
VHZmlLE 



j 120^PRINT " ; 




“INPUT” (U*GE isl) . THEY MAY BE COMPARED BY “IF"Q PAGE 41 >. 


ISO PRINT " 

/ 1 AO PRINT " " — 




[soTf 14 -‘‘Yes" THEN 80 
60 IF 14- W4 THEN 9000 






1* — — — < — - — * — - — — ■ — — — • ^ ' 







THE DATA STATEMENT 
PROVIDES RAW NUMBERS 
AND TEXTS FOR READ 
STATEMENTS TO FEED ON. 
YOU MAY HAVE ANY NUMBER OF DATA STATEMENTS ANYWHERE IN A PROGRAM. 
BEFORE STARTING WORK THE PROGRAM JOINS THEM TOGETHER TO FORM ONE LONG 
‘taUEUE’'* THERE IS NOTHING TO OBEY IN A DATA STATEMENT 9 BUT AS 
THE COMPUTER OBEYS A READ STATEMENT IT PICKS UP AS MANY ITEMS AS 
IT NEEDS FROM THE FRONT OF THIS QUEUE LEAVING THE REMAINDER. FCR 
SUBSEQUENT READ STATEMENTS . 

Sj\lE FOLLOWING TWO PROGRAMS BOTH PRODUCE THE RESULT SHOWN AT THE 

END OF THE 






ITEMS IN DATA STATEMENTS MAY BE NUMBERS 
dWlTH OR WITHOUT + tt- SIGNS * OR TEXTS » 

OR BOTH; BUT NOT EXPRESSIONS (f SEE PAGE 20£ a 



10 


REM 


NUMBERS AND TEXTS ALLOWED 


20 


DATA 


1.5, +16.28,-13.47, "YES* , "NO" 


30 


REM 


EXPRESSIONS FORBIDDEN 


40 


DATA 


^T3.14*6-5U/4 



10 REM 
20 DATA 
30 READ 
40 PRINT 
50 END 



UNBROKEN QUEUE 

"ODDS ", 7,-23, -17, ''EVENS”, -12, 36 
04, 8, C, D, E#, E, F 

G$; B; C; D; E*; E; F 



SECOND 

PROGRAM. 



(JTEMS MOST BE SEPARATED FROM EACH OTHER BY COMMAS . THERE IS No 
COMMA AT THE END OF EACH LIST «, 

0 F A TEXT I S TOO LONG FOR THE VARIABLE THEN THE EXTRA CHARACTERS ARE 

LDST 3 10 DATA "FAR TOO LONG FOR THE VARIABLE*/ 

20 READ V4 1 

) *PaG& II ) 



10 


REM 


FRAGMENfED QUEUE 


20 


DATA 


"ODDS', 7 


30 


READ 


Q4,B,C,D,E4, E,F 


40 


DATA 


1 

P 

l 

^3 


5D 


PRINT 


Q4;B*,C;D;E4;E;F 


60 


DATA 


"EVENS", -12, 36 


70 


END 




RUN 






ODDS 7 -23 -17 EVENS -12 36 


T NUMBERS AND TEXTS WHERE THEY WILL BE 


OF THE 


RIGHT 


KIND. THE FOLLOWING PROGRAM 


1 10 


DATA 


"ANNO", 1977 


<bw 


READ 


N,£C$ 


| 30 


PRINT 


M", C4 


L40 


END 





STOKED IN V$ 

On THE 0R16INAL DARTMOUTH BASIC THE ONLY WAY TO GET DATA INTO A 
PROGRAM WAS BY THE DATA STATEMENT * MOST BASICS TODAY HAVE 
THE MORE POPULAR INPUT STATEMENT AS WELL „ 



READ BY VAR 
WOULD FAIL WHILE 
READING N.(fONE OR 
OTHER RMR SHOULD, 

BE REVERSED.^] 

SOME BASICS , HOWEVER 9 CREATE SEPARATE QUEUES FOR NUMBERS AND TEXTS 
£2* THIS EXAMPLE WOULD WORK. BUT SEPARATE QUEUES ARE UNUSUAL. 

£]F THERE ARE MORE “READS “ THAN ITEMS THE COMPUTER PRINTS A 
MESSAGE SAYING IT HAS RUN OUT OF DATA AND STOPS WORK. 



10 DATA 1.5, 2.5, -3.5-, 4 

20 READ A, B 

30 READ C. D, E 

40 PRINT A;B;C;D;E 

5 0 END 

RUN 

* OUT OF DATA AT LINE 30 * 



To find out about the INPUT state- 
ment and other mysteries of BASIC, 
buy the whole book — ILLUSTRAT- 
ING BASIC, published by Cambridge 
University Press, 32 E. 57th St., N.Y., 
N.Y. 10022 or 200 Euston Rd., Lon- 
don, NW1. Send $3.95 for limp spiral 
bound, $10.95 for hard cover. 
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Since 1972 we've been a place where 
people and computers get together. 



Do you know anyone who wants to learn how computers 
work? Or how to program? Without masses of technical 
jargon? Then send them to People’s Computers'. We’re a 
bimonthly magazine devoted to demystifying computers. 
Our pages aren’t padded with ads-they’re packed with 
articles, tutorials, interviews, listings, games, reviews 
and letters. People’s Computers covers: 

Computerese - basic principles about how computers 
work; tutorials on how to program. 

Education - ready-to-use programs; tips on how to write 
computer-assisted educational materials; reports on 
educational uses of computers. 

Blue Sky - Tiny BASIC and Tiny PILOT were born in our 
pages; there’s now talk of robots and . . . 

People & Computers - examination of the growing impact 
of computers on our lives and society. 

Fun & Fantasy - computer games; whimsical odds and 
ends; and our swashbuckling hero— FORTRAN Man! 



Some Comments about People’s Computers: 

“One of the first, if not the first, of the people-oriented 
computer publications ... At $8 a year, it is a good 
bargain. You’ll like it.” Kilobaud 

“The editorial flavor is . . . intended to be readable and 
enjoyable for the neophyte. Our resident non-computer 
people at Byte grabbed the first issue so quickly that it 
became difficult to find a copy . . . Should be sampled 
to be believed.” Byte 

“ People’s Computers has been plugging away for years as a 
force for good in the community”. Personal Computing 
“For the novice as well as the experienced computer 
user ... an informal style, many useful annotations 
... a sounding board for novel ideas.” Computer Notes 
“Here’s a first rate magazine for people who want to know 
about minicomputers and microcomputers . . . Power- 
ful, low-cost technology is taking off — keep up with it 
by reading People ’s Computers ”. The Workbook 



people’s computers 



Please start my one-year subscription (six issues) to People’s Computers and bill me for just $8. 



NAMF 




Unconditional Guarantee: If you ever wish to discontinue 
your subscription for any reason , we will refund the 
complete amount for the remainder of your subscription. 


ADDRFSS 




riTV/QTATP 


V IP 


□ Visa Card Number 


Outside the U.S.,add $4 for surface postage. Airmail rates on request. 


□ Mastercharge Expiration Date 



Send this form or a facsimile to: People’s Computers, Dept 55, 1263 El Camino Real, Box E, Menlo Park CA 94025 
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A BALANCED PORTFOLIO OF 

MONEY-MAKING IDEAS 



BY KENNETH FRITZ 



If you’ve already put your dream sys- 
tem together, you’re sure to have been 
asked The Question many times. If all 
you’ve done is to confide to a few close 
friends your secret longings for a com- 
puter, you’ve heard The Question, too. 
“But, what are you going to do with 
it?” they ask. 

Maybe you patiently explain how 
your personal computer will straighten 
out your finances and help your chil- 
dren become geniuses. Maybe you just 
tell them you’re going to play games. 
But, you know they have a valid point. 
In nearly every other endeavor that 
is the province of hobbiests, the se- 
rious hobbiest makes money. The se- 
rious stamp collector becomes a stamp 
dealer, the serious antique collector 
deals in antiques. Letting the hobby 
itself generate the capital to invest 
back into the hobby is probably the 
only way the average enthusiast can 
afford the hobby. 

Everyone “knows” you can earn 
money with a home computer, but 
apparently the people who are earn- 
ing it aren’t talking about it. 

Everyone has different skills, dif- 
ferent likes and dislikes, different 
temperaments, and, in this case, dif- 



ferent computer systems. What would 
be a fine moneymaker for one hobbi- 
est would be impossible for another. 
So here’s a portfolio of moneymaking 
suggestions. They won’t all be for you 
— some may even sound ridiculous — 
but if even one earns some money for 
you, well, it’s worth it. 

Bowling league averages 

Every bowling league has a hard-work- 
ing secretary, who collects the results 
of each week’s matches, calculates 
averages and handicaps, posts results, 
keeps records, and performs the other 
myraid details to keep a league of 
from 24 to 196 bowlers operating 



smoothly. The key points to notice are 
that most of the tedious detail work 
could be performed by computer 
and that a secretary is financially re- 
warded for these efforts. A fee from 
10</ to 30^ per week goes to the sec- 
retary. 

The personal computer can easily 
fill many duties in the role of a league 
secretary. A small system can assist 
in what is essentially a hand opera- 
tion, checking addition and calculat- 
ing new averages. A larger system with 
mass storage can keep historical data 
and automatically update it each week. 
A system with hard copy can go as far 
as to generate the weekly standings 
sheet automatically each week. 

The requirements for secretary vary 
widely (some leagues, for example, re- 
quire the secretary to be a member of 
the league), so you’ll have to do some 
leg work before going into business. 
Also be advised that some duties of 




Illustration by Nancy Lawrence 
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the secretary cannot be alleviated by 
computer, such as sanctioning and 
reports to the national associations. 

A tip that may help you start your 
career as a professional league secre- 
tary: most bowling establishments 
have to perform the duties of secre- 
tary for the junior leagues that bowl 
there. They are usually more than 
willing to talk about alternatives. 

Puzzles and contests 

Ever since McDonalds Corporation 
discovered to its sorrow that comput- 
ers could be used to win contests, the 
rules of most have been tightened 
(hand-write your name and address), 
but one type of contest is still open 
to the computer hobbiest: the skill 
contest. 

These puzzles and contests are run 
continuously by 20 or 30 different 
companies nationwide. They require 
an entry fee and offer prizes of from 
S10 to $10,000. Most of these con- 
tests are of the crossword type: they 
give word lists and award points for 
different letters and combinations of 
letters used in the solution. Some 
numerical puzzles are being offered 
also. You must read the rules care- 
fully to weed out contests not suitable 
for computer solutions (such contests 
usually begin by saying “use any word 
in the so-and-so dictionary”) and con- 
tests that definitely outlaw computers 
(yes, Virgina, some do). 

Be warned that the regular players 
of these contests are good and you’ll 
need fancy programming to beat them. 
Write to the publications for more in- 
formation: The Prizewinner, 2901 
28th St. No., St. Petersburg, FL 33713; 
and Davis Puzzle Contest, Box 5436, 
Phoenix, AZ 85010. (For goodness 
sake, don't tell them you plan to crack 
their contests by computer.) 

Stock-market simulations 

Did you know that some very respect- 
able brokerage firms get a fee from 
their customers for playing a stock 
market garnet These firms simulate 
the buying and selling of stock. They 
take orders, keep accounts, send out 
confirmations, figure margins, and all 
the other duties they regularly per- 
form for their actual customers, with 
one important difference. They do 
not actually buy or sell any stock. 

They run this game to benefit new 
or inexperienced customers who’d 
like to learn the ins and outs of 
stock market trading without actual- 
ly risking any money. This service 
is very popular among fledgling com- 



modity traders (tricky business, that). 

If you’re willing to do a bit of home- 
work, this service may be a blue chip 
investment of your time. 

“Stock market simulation” sounds 
so dignified that you’ll probably 
have no trouble with credibility, but 
the same principal applies to simulat- 
ing horse races and blackjack. People 
are willing to pay to have their pet 
theories tested without risking all that 
capital. Just make sure you’re getting 
paid and that your fees are in no way 
tied into theoretical wins or losses. 

One is called a bookie, the other is 
called a boiler shop — both are illegal. 

Personalized letters 

You’ve probably gotten one of those 
letters before — “Hello there, Mr. 

Blank of 1234 Nowhere St. in beau- 
tiful Scorched Flats, Arizona. This is 
your LUCKY DAY!” These letters 
are “written” by computer. (This 
trash plus bills are about the only con- 
tact the average non-technical person 
has with computers. What a pity.) 

Some very staid companies use these 
letters too - for personalized Christ- 
mas letters and special announcements 
where they wish to leave the impres- 
sion that the recipient is getting a 
personally typed letter. 

If you’ve got some means to do non- 
computerish printing on good bond 
paper, write a program to generate 
introductory letters to your first 50 
or so possible customers. Realty 
agencies, car dealerships, and insur- 
ance salesmen seem to be good contacts. 

Supermarket comparisons 

You may already be familiar with 
this service. Some local newspapers, 
especially those around large univer- 
sities, list the current prices of com- 
mon grocery items at competing super- 
markets. The idea is that the family 
shopper can pick the store where the 
best prices are for the items needed 
that week, or different stores can 
be shopped at to get the very best 
price on any single item. 

If you live in an area lacking this 
service, start it. All you need is a mob 
of helpers to gather the weekly prices 
(you don’t really think the market is 
going to give them to you over the 
phone, do you?) in time for you to 
compile the weekly comparison list. 
Maybe a community co-op arrange- 
ment would work best here. 

If you live in an area where this ser- 
vice is already available, you can go 
it one better. Generate personalized 
shopping lists for your customers. 



These lists would include only the 
specific items the customer is inter- 
ested in, sorted for best overall price 
at a selection of stores or best total 
price at one store. Let your customer 
decide on the sorting. Mail the lists 
out to your subscribers once a week 
in time for the weekly shopping. 

Horoscopes and biorhythms 

Yes, horoscopes. I know you’ve been 
to so many fairs and seen so many 
card sorters disguised as computers 
that you’re sick of horoscopes (and 
handwriting analysis), but the fact 
remains that people are willing to 
part with SI to $5 for a well-written, 
documented horoscope. It shouldn’t 
be too hard to program and, while 
you’re at it, do it up right. Use the 
many books on the subject. 

The hardest part of this project is 
the proper advertising. The advertise- 
ment can take any tack you wish, 
from just-for-fun to deadly serious, 
but write the ad well and put it in 
the proper publication. Don *t go all 
out with full page spreads - you’ll 
be financially strained and personally 
embarrassed to get no response. Ex- 
periment to discover the right blend 
of ad and location. 

Rental equipment 

OK, maybe you don’t want to rent 
your precious computer out with a 
leaf mulcher and a post hole digger. 

But there exists a specialty rental 
market — the market in which os- 
cilloscopes and circus tents may be 
rented. The paper work is usually 
handled by the regular rental shops 
(although equipment is owned by 
others), and the shop acts as a broker 
for a percentage. It certainly can’t 
hurt to ask. 

Your computer will have to be 
portable and running application soft- 
ware. Try renting your computer out 
as a delux TV game. Some local 
rental shops report renting regular 
TV games out for parties and such for 
up to $20 a night. Shouldn’t the ulti- 
mate game be worth more? 

Explore the fund-raising “Las Vegas 
Nights” put on by non-profit groups 
that rent all the gambling equipment. 

A computer would make a dandy slot 
machine or run a pretty good horse 
race. 

Use your imagination 

The next time someone asksyow The 
Question, just look thoughtful and an- 
swer “I’m going to earn money by 
selling my imagination.” ■)( 
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Ed Roberts discusses 

The Industry: Where it’s at! 




Personal Computing: What led up to 
the acquisition of Mits by Pertec? 

Ed Roberts: Pertec approached us. 

You had been approached by other 
groups. 

Dozens of times. Ninety percent of 
the time they didn’t amount to any- 
thing. First I didn’t take the approach 
from Pertec very seriously, even though 
it was clear that Pertec had done their 
homework when they showed up. We 
were dealing with some people who 
had a pretty good idea of what our 
market was and what we were doing. 

Still I didn’t think it was serious until. . . 

The day before the paper was 
signed? 

I’m not even sure that I wasn’t 
questioning it that very day. As a mat- 
ter of fact, Don Mueller, the guy who 
came in to sign the papers, said to me 
as he got off the plane, “Hi, Ed, I’m 
here to tell you we are not going to 
sign.” He was kidding, of course. 

Didn’t Pertec acquire Icom by the 
time they approached you? 

Yes. Actually they had just com- 
pleted the Icom deal. It would have 
been August or September, 1976. 



What were some of the other 
choices you had at the time? 

We’d had discussions with several 
semiconductor companies and elec- 
tronic distributors, some of them seri- 
ous. The problem was that I was going 
to end up with stock; no one was going 
to walk in and hand me cash. So I had 
to be very concerned about the kind of 
company we merged with because if 
the company didn’t bring anything to 
the game as far as what our market was 
concerned with, it meant the stock 
might not really be worth what I was 
getting. 

I had become sour on the semicon- 
conductor companies because only a 
tiny percentage of the overall system 
price of a computer is its electronics. 
The bulk of the price is in peripherals - 
disks, line printers, tape drives, that 
sort of thing. 

And that’s what Pertec brought to 
Mits? 

Yes. As a matter of fact, prior to 
the acquisition, a significant percentage 
of the products we sold was Pertec 
floppy disks. That will be even more 
true as the serious market comes along. 



What follows is the conclusion of an 
exclusive interview with H. Edward 
Roberts, the entrepreneurial engin- 
eer who started the personal comput- 
ing industry. Roberts, who was presi- 
dent of Mits, Inc., before it was ac- 
quired by Pertec Computer Corpora- 
tion, has recently announced his inten- 
tions to leave the industry and move 
to Georgia where he will be a gentle- 
man farmer and presumably work on 
projects in his laboratory. His opinions 
interest industry insiders who worked 
with him or were his competitors and 
outsiders fascinated by the develop- 
ment of personal computing. These 
interviews were conducted by David 
Bunnell 



So, if you tie up with a semiconductor 
guy you have to pick the one with the 
best processor, which today would be 
the Z-80. Still it’s clear that six months 
from now it won’t be Zilog but some- 
body else, and six months after that 
somebody else. 

Didn’t you consider continuing as an 
independent company? 

We talked about it quite a bit. We 
were aware that Heath and Radio Shack 
were going to get into the business, so 
the competition was certainly going to 
be tough. It seemed to me that the 
companies that were going to survive 
were the companies that had the cash 
and could back the development of 
more sophisticated products. I parti- 
cularly think the Mits/Pertec combi- 
nation has the best chance of survival 
in the long run. Eighty to ninety per- 
cent of our systems costs are now 
coming from raw materials that are 
developed internally. That’s going to 
make us tough to compete against. Not 
in the low end of the market, but in 
the real systems business. 

Such as the small business market? 

And serious hobbyists. You know, 
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the quality market, and I think that’s 
the market I would like to see Mits/ 
Pertec stay in. The junk market from 
an engineering viewpoint doesn’t excite 
me and from a business viewpoint there 
is going to be some real infighting there. 

How viable is the retail computer 
store? 

There will be people selling bottom- 
of-the-line products through mattress 
companies, but to sell a serious system 
you need some expertise and the only 
place you can get that right now is 
through a computer store. You won’t 
be able to get it from the chain stores. 
They won’t have the expertise to sell 
anything other than the bottom end 
system. So I think support will make 
computer stores viable for the forsee- 
able future. 

Have you had a chance to see the 
Heath computers? 

I’ve read over their ads, but I haven’t 
actually seen one. 

What is your impression? 

There was an article in Interface Age 
recently that I found kind of frustrat- 
ing. It was a discussion as to why Heath 
went with a degenerate bus and used de- 
generate connectors. It was a kind of 
advertising thing. An example illus- 
trating that if you take a real weakness 
and sound authoritative about it you 
can turn it into a strength. I am not 



“Personally, I’m tired of 
the government trying to 
protect me so much. 

I could do with a little 
less regulation. I’d just as 
soon have that extra 40% 
which would allow me 
to buy two products 
for about the price of one. 
1 think I’d come out 
ahead.” 



particularly impressed with the bus 
structure. It is crude. 

Heath has its own following. If you 
talk to any ham operator, they agree 
that Heath is better than most shlock 
products, but it’s a long ways from the 
top. That’s the niche they seem to go to. 

My guess is that Heath will try to 
end up dealing with mid- to low-quality 
systems. Their stuff is never junk and 
it is always well supported and reliable. 
But it’s still a long way from the upper 
end products. 

Don’t you think Heath will capture 
a big part of the kit market? 

Only the lower to middle portion of 
the market. It’s hard to believe that the 
DEC LSI-1 1 is going to get much sup- 
port, because DEC will have to squirm 
a lot if Heath produces a floppy disk 
and controller for say, $1000. They 
will tear a hole in DEC’S LSI-1 1 market. 
The computer business is not the kind 
of thing you can do part time. You’ve 
got to be really committed and I don’t 
think that Heath, with a thousand other 
kinds of products, can really support the 
computer market. The odds are that 
Mits/Pertec will build a high-quality 
system for about the same price or less 
than Heath because of vertical develop- 
ment which I doubt will ever exist at 
Heath. But they will definitely have a 
market share and probably do the mar- 
ket some good. 

What about Radio Shack? 

I think the Radio Shack machine will 
compete with Commodore, and my 
guess is that they will be able to do a 
better job. They have their own stores 
and will be able to control how their 
computers are sold and give better sup- 
port. I don’t see how you can do that 
with a PET. 

The thing that’s good about this, 
and it’s true of Heath, too, is that it 
will bring more people into the market. 
Some of them may buy a $200 com- 
puter and get enthused about the idea, 
then hopefully we can convince them 
to get a real machine. Today, we are 
still seeing just a fraction of this market. 

In your viewpoint, Radio Shack 
and Commodore don’t represent a com- 
petitive threat to Mits/Pertec? 

Oh, I think we’ll probably lose some 
sales to them. But these new machines 
really open up the market. The cost of 
membership is certainly less; you can 
join the club without a major cash out- 
lay. Many of the serious people will 
get involved with more advanced ma- 
chines, so in the long run it will be 
helpful. 



Who do you see as representing a 
competitive threat to Mits/Pertec? 

If I had to pick someone now, I’d 
pick Heath. If they could really get 
their product line together, the nature 
of their marketing recognition in this 
area would give them a lot of strength. 
They have a great deal of potential 
but I doubt that it will ever be devel- 
oped. Of the companies who have his- 
torically been in this business I’m not 
sure what is going to happen. You 
know Sphere was going to bury us at 
one point and they are buried now 
and that’s going to be true of a num- 
ber of other people. Other companies 
were going to bury us and now their 
sales are apparently at an all-time low 
and they have cash flow problems and 
all kinds of things like that. 

What about Data General and DEC? 

What makes it tough on them is that 
the bulk of their customers are current- 
ly buying machines that are an order 
of magnitude more powerful than 
what they need. If they try to com- 
pete with us their customers are going 
to ask, “Why are we spending 60 or 70 
thousand for a system when we could 
accomplish the same things with a 10 
thousand dollar system?” I would be 
surprised to see DEC or Data General 
in this market. If I was running DEC 
it would scare me to suddenly go to 
high technology LSI mass production 
when I was set up to sell discrete com- 
puters in an entirely different game. 
You just can’t let your gross go in a 
different direction. It would be a very 
difficult thing to do. 

OK, what about Texas Instruments? 

I don’t know much about what they 
are doing. Their 990 is an OK, ho-hum 
chip. Nothing very exciting about it 
one way or another. You know, there 
is some mystique associated with 1 6- 
bit processors that is more imagined 
than real. One problem is that you 
have to develop more advanced ma- 
chines because it is a mountain and 
you’ve got to climb it, but the fact is 
the typical customer already has more 
computing power than he will ever 
need. 

Let’s back up a minute and talk 
about BASIC. The development of 
Altair BASIC played a big part in ex- 
panding the market for Mits. Why did 
you choose BASIC? 

You can get into some emotional 
arguments about which language is 
best. The language I first learned was 
Fortran. Outside of machine language, 

I had some preference for Fortran, but 
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during 1973 we had a timeshare sys- 
tem using BASIC and I forced myself 
to learn it. The fact was it was an easy 
language to learn. We did a lot of inter- 
nal programming and there wasn’t any 
question that of the languages around 
BASIC was the best. Most of the things 
that were criticized about BASIC were 
just features that could be included. Al- 
so in Altair type systems you need an 
interpretive language and the nature of 
BASIC made it more suitable. One 
more factor was that it was being taught 
more in primary and secondary schools. 

I had a number of discussions with 
people in 1974 about BASIC. It seemed 
that the professional programmers 
didn’t like it but the guys who used 
computers as a tool thought BASIC 
was good. Putting these things together 
with some seat-of-the-pants guessing, 
that’s how BASIC came about and I 
think it was a good decision. 

Why has it taken so long for other 
companies to catch up to Mits in 
BASIC? 

First, there was a void in the market 
for a high level language for microcom- 
puters. Once we introduced BASIC, 
the excitement went down because 
any company that followed suit would 
have to develop a me-too product. 

Also, we paid a premium price for 
BASIC and I don’t think anyone else 
was able to make that kind of commit- 
ment. Well over $200,000. 

I was convinced at the time that the 
Altair was a real bus system and many 
people still didn’t believe it. 

From the very beginning, you were 
aiming at specialized markets like small 
business, educational and industrial, 
while many of your competitors talked 
solely in terms of a hobbyist market. 
What gave you this insight? 

We simply had more data than any- 
one else in the game and we were listen- 
ing to our customers. Everyone at Mits 
was talking to customers and so we had 
a real good gut feel about what our cus- 
tomers were looking for. 

I’ve heard many people complain 
about dealing with computer hobby- 
ists. What is your opinion? 

Well, you’ve got to be prepared to 
do the time if you’re going to commit 
the crime. When you deal with that 
market, you’ve got to accept that you 
are dealing with a consumer market 
and consumerism is rampant. 

My guess at Mits though is that out 
of 100 complaints only 4 or 5 were 
consumerism- type complaints and 
the other 95 were real or complaints 



the customer thought were real because 
we hadn’t communicated well enough 
with him. You only get complaints 
from 10% or less of your customers, 
so Vi% to 1% of your customers are 
yo-yo’s who are trying to steal from 
you. But I don’t think that is any 
worse than any other consumer market. 

The only difference in the consumer 
business is you’ve got so much more 
volume you see more of it. You’ve got 
to be willing to accept it, particularly 
in the computer business where you’re 
going to be dealing with some people 
who are very sophisticated. Your cus- 
tomers are going to need a lot of hand- 
holding. 

I think history bears us out that the 
errors we committed at Mits were hon- 
est mistakes. We did a lot of things 
that were less than optimum but our 
heart was always in the right place. 

We were trying to understand a mar- 
ket that no one else understood. There 
just wasn’t any data on it. 

While I’m sure there’s somebody out 
there who feels he was treated shabbi- 
ly by us, I don’t think there was a 
single occasion where a Mits employee 
attempted to screw a customer. We al- 
ways tried to treat our customers fairly 
and in cases where we didn’t it was 
the pressure of business and those 
kinds of things, but never the intent. 
The fact that we were able to stay vi- 
able even though we had a lot of com- 
petition was because in the back of 
people’s minds, even the ones who 
raised Cain with us, was the acceptance 
that we were pretty good people at- 
tempting to do a good job. 

The 4K dynamic memory board 
was one product that gave us a lot of 
problems. 

Yes, the only product we had con- 
sistent problems with was the 4K dy- 
namic memory board. We turned a lot 
of people off with that, including our- 
selves. This was an example of getting 
bad parts - the problems didn’t start 
to show up until the boards were in 
the field for awhile. There was such a 
large demand for that 4K memory we 
shipped large quantities of them before 
it was clear the problem was a real 
problem. This glutted the repair depart- 
ment for a whole year before they 
were back on a reasonable cycle time. 
That’s a design I did and there isn’t 
any question that it was a bad design. 
The memory chips weren’t reliable 
and we screwed up. 

It turned out to be a good thing from 
the viewpoint of Processor Technology. 




“W e’ve made enormous 
progress in the past 2 years 
but I think that anybody 
who thinks we are where 
we should be doesn’t 
understand the problems.” 



It helped them and it hurt us. No 
matter what else we were doing right, 
people tend to remember the things we 
did wrong. 

Did you ever experience any prob- 
lems with government regulation? 

The thing I find frustrating as a con- 
sumer is that about 40% of the cost of 
everything I buy is because of tax and 
government regulation. It was clearly 
true at Mits. You know, you’ve got 
EEO, OSHA, SEC, FTC and the state 
and city equivalents. You spend a great 
deal of time keeping people happy, 
and the regulations are such a morass, 
it is never clear that you have done 
everything you are required to do. Per- 
sonally, I’m tired of the government 
trying to protect me so much. In spite 
of regulations, you still see charlatans 
like the watch deal in Parade magazine. 
What they have done is make legitimate 
business people pay through the nose. 
As a consumer, ignoring the fact that 
I’m a manufacturer, I could do with a 
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“From an industry 
standpoint, we are not 
where I want to see us. 

The volume and product 
quality control has gone 
up and I see some 
substantial improvements 
in the product line, but I 
think it will be another 
six months before we have 
complete consolidation.” 

little less regulation. I’d just as soon 
have that extra 40% which would allow 
me to buy two products for about the 
price of one. Using my own judgment, 

I think I’d come out ahead. 

Are you happy with the way things 
have turned out in terms of the person- 
al computing industry? 

No, I have a lot of regrets. There are 
things I wish we had done differently. 

I think we are moving in the right direc- 
tion, but much still needs to be done. 

For example? 

I don’t think anyone argues that 
Mits documentation isn’t the best in 
the industry, but I don’t think it is 
what it should be. That’s been a con- 
tinual problem. And I believe Mits 
supports its dealers better than any- 
one else, but I don’t think we support 
them enough. There are dozens of 
things like that. I’m sure Mits still 
gives customers quality support, but 
I’m not convinced we communicate 
with our customers as well as we should. 
I’m certainly not satisfied with the qual- 
ity of our products. I think they need 
to be better and they need to be cheap- 
er. We’ve made enormous progress in 
the past two years, but I think that 
anybody who thinks we are where we 
should be or where we ought to be 
doesn’t understand the problems. I 
will say that the quality of the maga- 
zines in the field have shown an enor- 
mous change in the past six months, 
like a night and day difference. 

Are you happy with the way things 
have turned out with Pertec? 

From an industry standpoint, we 
are not where I want to see us. The 
volume and product quality control 



has gone up and I see some substantial 
improvements in the product line, but 
I think it will be another six months 
before we have complete consolidation. 
Then you will have the conventional 
EDP quality which is what Pertec’s 
forte is and the price and volume, 
which is Mits’ forte. 

You mean it’s just not happened as 
fast as you would have liked? 

Yes, I operate on the basis that yes- 
terday is not soon enough. If you in- 
terview me 10 years from now I’ll say 
the same thing. IBM is still out there. 

I’ll be satisfied when we eliminate 
IBM, maybe . . . 

What do you see in the future in 
terms of products? 

From a practical standpoint, what 
should be significant is price decreases. 
We are certainly going to see more 
powerful machines, but it is not clear 
to me that that’s what we need to ad- 
dress. What we need to work on is low- 
er cost peripherals. I think we will see 
some peripherals in the next 5 years 
that are dramatically cheaper than ones 
we see now. System reliability needs 
to improve and as the market expands 
to include more people who are not 
technically astute, that becomes more 
severe. Machines we are building now, 
such as the Altair 8800b, are easily as 
reliable as any of the conventional 
minicomputers around, but that is not 
good enough. You’ve got to have a ma- 
chine that you can turn on and never 
worry about. 

You’ve observed the phenomenon 
that as price goes down, reliability has 
to go up. 

Yes, as you get less sophisticated 
users, they don’t understand that you 
are dealing with a complicated device. 

All they understand is that you turn it 
on and it’s got to work. Reliability is 
everything. 

What about bubble memory? 

I’ve had some discussion the last 
few days with some manufacturers 
about bubble memory. It is an intrigu- 
ing idea, but the price projections aren’t 
exciting right now - or over the next 
18 months. CCD is something that is in- 
teresting and the potential for low prices 
is there before bubble. It doesn’t have 
the nonvolatility that bubble has, but 
in some lower-cost systems it makes 
sense for main memory because it is 
fast enough. In a relatively low per- 
formance system it could be cheap. 

What about mass memory? 

I haven’t seen anything I like bet- 
ter than floppy disks and I’ve looked 



at some of the ideas floating around, 
including some of the development 
work going on at Pertec. We are going 
to see some interesting floppy products 
in the next year. I haven’t seen anything 
that is competitive with a floppy; cheap- 
er, but not as convenient. 

The next most important peripheral 
is a line printer. Do you agree? 

Yes, but I think a line printer ought 
to have plotting capability. A computer 
without a plotter isn’t worth anything. 
That’s from my engineering back- 
ground. 

What about robots? 

If you want to build a robot, you’ve 
got to machine everything you want to 
do. Not many people are set up with 
machine shops to machine up a robot. 
But if you had modules you could bolt 
together any way you wanted, I think 
that would be a very interesting mar- 
ket. There are some interesting things 
there, particularly when you tie it to- 
gether with a process that can talk and 
hear, which is available right now in 
microcomputers. We are probably 5 
years away from seeing really serious 
robots in the sense of robots in a home, 
but not much more than that. 

Are you going to do something in 
that area? 

From my standpoint it is pure 
hobby. Of course, that’s one of the ad- 
vantages I have had. My hobbies turn 
into businesses. If I could go out and 
buy a module that was inexpensive, 

I’d sure get excited. To build a robot 
for the serious hobbyist might cost 
$2000, but that’s not a particularly 
expensive hobby. Photography and 
skiing can get a lot more expensive 
than that. If you could do it so you 
wouldn’t have to build it in one crack 
— you know, this month you could 
buy an arm and next month another 
arm . . . 

Robotics might become the next 
big hobby market after computers? 

It’s an interesting one. What hurts 
robotics compared to calculators and 
computers is the tooling cost. You’d 
have to make $150,000 or so initial in- 
vestment just to get started. Comput- 
ers are cheaper to get into. |)( 



Next month , PERSONAL COMPUT- 
ING talks with Joseph Weizenbaum, 
MIT professor and author of Computer 
Power and Human Reason, the contro- 
versial book that caused an uproar in 
the computer science field in 1976. 
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THE MIRACLE OF 

BABBAGE EVE 

A FANTASY BY B.L. TUTT 



’Twas the night before the an- 
niversary of Charles Babbage’s 
birthday, the evening of De- 
cember 25. Though the birth- 
day of computing’s “grand- 
daddy” was completely over- 
shadowed by the festivities 
of Christmas and generally ig- 
nored by the human popula- 
tion, Babbage Eve was none- 
theless a great holiday for 
computers — at least for the 
older machines, who still be- 
lieved in tradition. Of course 
the new-fangled minis and mi- 
cros considered themselves too 
sophisticated to participate in 
such nonsense, and the mam- 
moth modern systems were 
too busy whirring ’round the 
clock to take time off for cel- 
ebrations. Only the ancient, idle, neglected machines kept 
Babbage Eve. It was their one festive night of the year, their 
one chance to throw their switches and live a little. 

GENIAC, MEMVAC, and RELIC I were their names, 
these huge silent fossils of a bygone age. Strange, how they 
had been reduced to museum curiosities within a mere 
twenty years of their construction. Time had not been fair 
to them. The galloping frenzy of Electronic Progress had 
rendered them obsolete almost overnight. They would have 
been sold for scrap metal had not some foresighted soul de- 
cided they’d make a nice display at the Capitol City 
Museum of Science and Technology. Bits and pieces ended 
up at colleges and universities, too. Chips College, I.C. Uni- 
versity, the U. of M. (University of Microprocessors) — all 
the prestigious institutions wanted a chunk of history. 

So the old-time machines sat mute in their respective 
shrines, occasionally to be glanced at, poked at, or jeered at 
by casual passersby. Had they been pieces of antique furni- 
ture they would have fetched a pretty penny at elegant auc- 
tions, and been proudly displayed in mansions and grand 
homes. Had they been classic cars they would have been 
lovingly groomed and polished by careful owners, and 
transported to shows where oohing and ah-ing crowds could 
gather round and admire their grillwork. Alas, there is no 
glory in being an over-the-hill computer. 

Except on Babbage Eve. For GENIAC and his counter- 
parts, this was Halloween and Christmas and the Fourth of 
July all rolled into one, a mysterious, magical night when 
the powers were returned (who knows how?) to their origi- 
nal owners. No witches, no prancing reindeer, no fireworks 
— just the eerie Bickerings of neon lamps as initiating units 
once more turned up the power, and the dusty vacuum 
tubes and relays surged to life. All over the country, in 



whatever museum or class- 
room building they happened 
to be, the first computers 
groaned and blinked, glowing 
with the warmth generated by 
the hundreds of kilowatts of 
electricity they needed for 
their operations. Oh, it felt 
good to be working again! 

Tonight, Babbage Eve ’77, 
saw the machines eagerly re- 
suming their annual tasks. 

GENIAC was trying to finish 
its calculation of pi to 1 ,249 
places; this had been its Bab- 
bage Eve project for the past 
five years. MEMVAC was 
humming away at computer- 
ized Scrabble. RELIC I toiled 
at machine translation of nat- 
ural languages, seemingly obliv- 
ious to the fact that modern computing had all but given 
up that impossible dream. 

They only had from midnight ’til dawn, so they wasted 
no time. The punched cards flew. The flip-flops jumped fran- 
tically from “normal” to “abnormal” states. Had any human 
been witness to this awesome event, he would have sworn that 
he had heard the air crackle with static, and had seen swarms 
of numbers leaping in mid-air from one box to another. It 
was a rowdy celebration. Floors rumbled. Wires danced. 
Electricity flowed like wine. 

But, like all wild parties, this one too had to come to an 
end. At the dawning hour, each box ground slowly to a halt, 
spewing out its final computations. GENIAC gave a metallic 
shudder. At last — pi to 1,249 places! The machines were 
overheated and exhausted; many had blown fuses. RELIC I 
was especially hung-over, but extremely proud of itself. It had 
translated “’Twas the Night Before Christmas” into perfect 
idiomatic Russian. There it was, lying on the floor amongst 
the reams of scrap output. But who would ever know? That 
was the frustrating part. Who would see the machine intelli- 
gence behind these clumsy, hulking exteriors? Who in this 
age of L.E.D.’s and CMOS would believe in the miracle of 
Babbage Eve? 

That morning, national television news briefs carried a 
story on power failures. The College Town Electric Com- 
pany, which services the I.C. University campus, reported an 
unexplainable power drain in the early hours of December 
26. Service was back to normal by peak-use hours. Several 
other university communities reported similar brown-outs. 

The December 26th issue of Computer Conundrums ran 
a ten-page article entitled “Machine Translation of Natural 
Languages — Dead and Buried.” Another Babbage Eve had 
come and gone. |M 




Illustration by David Gardner 
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AESTHETIC 
WORLD 
OF THE 
COMPUTER 



BY ROBERT A. PARKER 
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The scientist uses the computer to increase 
his creativity. But what of the artist? Can 
he too use the computer to serve his own 
unique creativity? 

Artist Manuel Felguerez asked that 
question six years ago. Last December, at 
Harvard University, he and electrical en- 
gineer Mayer Sasson held an exhibit of 
“computer” paintings and sculpture. Their 
answer suggests how technology can offer 
a new source for artistic inspiration. 

Recently the two men discussed their 
collaboration. Behind them the lights of 
Manhattan twinkled with the squares, rec- 
tangles and circles that Felguerez’ work 
echoed. 

“Until now,” Sasson began, “comput- 
er art has used the machine simply to draw 
geometric patterns and photographic por- 
traits. The originality of our work is that 
we have fed something completely sub- 
jective into the computer.” 

Manuel Felguerez, who has exhibited 
his paintings and sculpture in Europe and 
the Americas for the past 20 years, has 
been strongly influenced by the visual 
images in today’s technology. “The entire 
universe,” he interpolated, “is constructed 
of the triangle, the circle, and the square. 
To create an equilibrium among such 
shapes is the objective of each work I 
create.” 

The interaction among these two-di- 
mensional shapes creates spaces between 
them and a feeling of three-dimensionality. 
The result is “multiple space,” which has 
been Felguerez’ contribution to contemp- 
orary art. His achievement was crowned 
in 1975, when he received the Grand 
Prize of Honor at the Biennial of Sao 
Paulo, Brazil. 

Sasson is a computer specialist who 
has participated in international confer- 
ences in London, Bucharest, Sao Paulo, 
Athens, Barcelona, Mexico City, and New 
York. Born in Colombia, he has published 
nearly 50 papers on such computer-re- 
lated subjects as power system analysis, 
network theory, non-linear programming, 
real-time monitoring, and the application 
of identification theory. 

How did Felguerez’ search begin six 
years ago? “In working with geometric 
shapes,” he said, “I began with mathe- 
matics, and in exploring the alternatives of 
multiple space, I had to use logic. So I be- 
gan to wonder if somehow the computer, 
which uses logic and math, could help me. 

I was not sure what it would actually do. 

“From the start, I intended to contact 
the computer through my style, for an ar- 
tist’s style is as characteristic as finger- 
prints. You can say in music, well this is 
Mozart, or this is Bach. And in art you 



”1 analyzed the greatest 
and least number of 
circles, rectangles, and 
triangles I had used in any 
work, and their relative 
size and position.” 





cannot mistake El Greco for Rembrandt. 
Likewise, after more than 20 years of 
creating art, my work has a language, a 
syntax I alone use. And it seemed to me 
that if I would put the combination of ele- 
ments that comprise my style into the 
computer and confine it strictly to those 
limits, it could be instructed to present 
logical alternatives to my prior works. And 
because it was blocked from going outside 
my style, there was no risk that it would 
influence or control me.” 

What Felguerez had discovered was a 
source of new ideas for his paintings and 
sculpture. Here was a technique for ob- 
taining hundreds or thousands of ideas 
and then selecting those which seemed to 
have the greatest aesthetic possibilities. 

But Felguerez could not solve to his 
own satisfaction the problem of translat- 
ing his style into a mathematical language. 
So in 1976, he obtained a Guggenheim 
Fellowship to probe the problem further. 

“I had reduced my geometric construc- 
tion to 15 basic shapes,” he continued. 

“I had analyzed the greatest and least 
number of circles, rectangles, and triangles 
I had used in any work, and their relative 
size and position. I had unearthed consid- 
erable data about my work that I knew 
only intuitively, but I still didn’t have the 
answer.” 

He discovered the answer one morning, 
when he renewed his acquaintance with 
Sasson during a visit to New York. 

Sasson’s gentle manner belies the rapier- 
like thrusts of his mind. Manuel says, 

“He set ‘traps’ to get me involved, but it’s 
not really difficult to get a research man 
interested in a new idea.” 

What immediately caught Sasson’s eye 
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A dramatic moment 
came when they had 



summed up the 20-plus 
years of Felguerez’ work 
in the first mathematical 
model, and instructed 
the computer to produce a 
group of new drawings. 





was that the artist’s problem was quite 
close to the problems Sasson himself had 
been trying to solve in his own work. “We 
had been concerned for a long time with 
analyzing how the electric power system 
of a utility might perform if problems 
arise. Most utilities in this country are in- 
terconnected, and so what’s going on in 
the other utilities will affect what’s going 
on in yours. But you don’t have any 
measurements coming into your computer 
from those outside utilities.” In the ab- 
sence of facts to analyze, Sasson and his 
research team had turned to the system 
identification method and looked at what 
was going on at the boundaries with neigh- 
boring utilities. By collecting information 
at the interconnections and feeding it into 
the computer, his team was able to come 
up with a mathematical model that would 
explain the laws to apply to a future situ- 
ation. 

“I saw that Felguerez had a parallel 
problem, that his prior works were equiva- 
lent to how the other utilities had been 
operating in the past hour. Just as my pre- 
diction of what will happen — say, when 
a transmission line breaks down - depends 
on what happens outside my utility, I 
saw that setting up a mathematical model 
for Felguerez based on his past works 
would show him the logical direction that 
his own art might take in the future.” 

These conclusions came to Sasson dur- 
ing Felguerez’ first visit last winter. He 
arose the next morning, made a few calcu- 
lations, and then at breakfast asked “very 
timidly — fearful I might offend Manuel 
because I might seem to be taking some- 
thing away from him — whether he would 
mind some suggestions.” Felguerez said 



he would mind only if his friend did not 
offer them. 

During the next three months, the pair 
analyzed the system that existed in the 
artist’s mind, in the hopes of command- 
ing the computer to produce ideas con- 
forming to that system. Felguerez had al- 
ready reviewed 300 of his works and dis- 
covered the 50 that reflected the greatest 
variety of shapes. Now they reduced the 
artist’s 15 basic shapes still further to 8 — 
by identifying certain geometric shapes to 
be subtypes or mirror images of others. 

Then Sasson translated Felguerez’ 
shapes into a mathematical language. The 
shape itself was identified by one number, 
its size by numbers for the height, width, 
and — for three-dimensional works — 
depth. The position was indicated by two 
numbers for a square, or three numbers 
for a cube. 

“In effect,” said Felguerez, “we were 
summing up my artistic convictions that 
this circle is all right here, but that tri- 
angle has to be there — a matter of sensi- 
bility — that in a given work this square 
is more pleasing when larger, but that rec- 
tangle is not. We’re the first to feed the 
computer subjective information on the 
sensibility of an artist.” 

Working by mail and telephone be- 
tween Cambridge and New York, the pair 
reduced to numbers each of the shapes in 
the 50 works Felguerez had chosen. “Be- 
cause each painting,” said Sasson, “was 
described by 1 1 input numbers (the num- 
ber and type of elementary forms) — plus 
165 outputs (their size and location in 
space) — we needed only 1 1 works to cre- 
ate a model. That gave us a ratio of 
to 1 between the 50 works we had avail- 
able and the 1 1 we needed, which pro- 
vided good redundancy to identify the 
parameters of the model.” 

A dramatic moment came when they 
had summed up the 20-plus years of 
Felguerez’ work in the first mathematical 
model, and instructed the computer to 
produce a group of new drawings in ac- 
cord with the rules of the model. Said 
Sasson: “When Manuel looked at the 
first computer sketches and said, ‘This 
is my world,’ I knew we had achieved 
success.” 

Arbitrarily, they had limited these 
line drawings to 208. Felguerez then chose 
54 that had artistic potential, and con- 
verted them into designs for paintings. 
Then these 54 new ideas were broken 
down into the mathematical language and 
fed back into the computer to enrich the 
model — also increasing its redundancy ra- 
tio to nearly 10 to 1. When the machine 
was directed to produce 208 new draw- 
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ings, Felguerez found 72 of them now 
merited artistic development — evidence 
that the model had indeed been enriched. 

From the 126 computer-produced ideas, 
Felguerez created 18 oils and 10 sculptures 
for the December 1976 exhibit at Harvard 
University. 

“In working with Manuel,” Sasson ex- 
plained softly, “I was not as concerned 
with beauty as he was. For me, the chal- 
lenge was to find the process to solve the 
problem, and that challenge is the same, 
whether for a power grid or a work of art.” 

But the satisfaction was different. What 
originally attracted Sasson to the problem 
was the frustration of not being able to 
discuss the technical aspects of his work 
with people he met. One of the pleasant 
surprises of this experience, therefore, be- 
came the facility with which Felguerez 
grasped the problems they faced. 

“In two months,” Sasson went on, 
“Manuel understood completely what we 
were doing, despite all the mathematics 
involved. He actually pulled it out of me 
by asking questions. Not questions like, 
tell me what it’s all about. He would say, 
well, you must be doing something like 
this, which means we have to do some- 
thing like that. He was simply so immersed 
in the problem that with just a few hints 
he immediately saw the next logical step.” 

Sasson, on his part, was familiar with 
the art world, being married to the artist 
Fanny Sanin. The satisfaction he felt on 
seeing the exhibit at Harvard was especial- 
ly rewarding. 

“I felt the same way as when my first 
engineering paper was published. A new 
experience is exciting.” Yet after a mo- 
ment, Sasson paused, seeming to have sec- 
ond thoughts. In 10 years, he wondered 
aloud, would the emotional satisfaction 
revert to what an engineering paper gives 
him today? No, he decided, the satisfac- 
tion was different. “Maybe it’s because 
you are accomplishing something in 
another field, which helps you provide a 
balance within yourself.” It is especially 
rewarding, he added, when the achieve- 
ment is in two areas that are so serious. 

With the horizons of Sasson’s life 
marked by music and art, as well as by 
engineering, and with those of Felguerez 
by mathematical models and space, as 
well as by art — we recall the men of 
another era. More pertinent, however, is 
Felguerez’ conviction that art is a product 
of its times. He contrasted the philosophi- 
cal unity shared by Michelangelo and 
other artists of the Renaissance with the 
plurality of ideas expressed by artists to- 
day. Thus, he said, “my working with a 
computer and geometric themes does not 



Felguerez is convinced 
that art is a product of 
its times . “Thus my 
working with a computer 
and geometric themes does 
not contradict the work 
of Pollock or Picasso, or 
even Grandma Moses.” 




contradict the work of Pollock or Picasso, 
or even Grandma Moses.” 

Neither Sasson nor Felguerez will pre- 
dict the longevity of their art. Their only 
comment is that it will change as they 
change. Felguerez discussed the possibility 
of color being added to the system “by 
assigning a number to each color used and 
instructing the machine that certain colors 
could be used with other colors, or in con- 
trast to other colors.” Sasson described 
shadings and textures as another possibility. 

Can the computer play a role in such 
change if it is locked into Felguerez’ cur- 
rent style? “In fact,” the artist said, “the 
computer sees in the mathematical model 
elements that are in my work but which I 
myself haven’t seen. So when I turn such 
an idea into a painting or sculpture, this 
is new information fed back into the com- 
puter to create a new model, which will 
create in turn new idea forms. Thus, we 
create a system, break the system, create 
a new system, and break that system — 
because only by changing does the sys- 
tem remain alive. Without the constant 
challenge there would be only repetition.” 

The challenge, in Felguerez’ mind, is 
to expand art in terms of space, multiple 
space. For Sasson, the challenge has been 
to expand the science of technology in 
terms of man’s creative sensibility. 

“Much has been written about cyber- 
netics,” concluded Felguerez, “and the 
intellectual capacity of the computer. But 
we believe that ours is the first attempt 
to discover what might be called its aes- 
thetic capacity.” He and Sasson have 
talked of writing a book on the subject. 
“We’ll call it,” he said, “The Aesthetic 
Machine. |N 
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Linear Programming: 



What’s that? 

BY PAUL WHITTINGTON 



In this age of computers, many computer procedures have 
been developed for businesses. One such procedure, linear 
programming, has been used for production scheduling, 
routing and determining warehouse and manpower require- 
ments. Typically, linear programming maximizes profits 
and minimizes costs. Let’s go over some examples. 

Bicycles 

Suppose that you are a bicycle manufacturer and you make 
one model of bicycle, model A. Suppose also that the profit 
made on each bicycle is $5 and you can sell all that you 
make. How many model A’s should you make? That’s 
simple, right? Make all that you can. That’s really a rather 
vague answer but it does lead to another question. How 
many can you make? Let’s add a few more facts. It takes 
2 hours toTnake one bicycle and only 180 hours of manu- 
facturing time are available per month. Still pretty simple. 
The maximum number of model A’s you can make is 
180/2=90. So, in answer to the first question, you would 
make 90 model A bicycles each month and the monthly 
profits would be $5*90=$450. 

Let’s state this problem in a mathematically formal 
manner such as: 

MAX 5A 
s.t. 2 A <= 1 80 

This expression is read: maximize 5 A such that 2 A is less 
than or equal to 180. As we can see, this is the same as the 
problem stated above. 

This problem is too simple to be worth using a computer 
to solve and is much simpler than would be found in real 
life, so let’s complicate it a bit. Let’s say that the 2 hours 
of manufacturing time we talked about before only referred 
to assembly time and that we have at most 1 80 hours avail- 
able in the assembly department. Suppose also that it takes 
2 hours to make two tires and 2 hours to make the frame, 
handlebars and other parts. We will also say that the time 
available in the tire department and frame department is 
180 hours and 100 hours, respectively. 

Let’s write this in our formal manner as: 

MAX 5A 
s.t. 2 A <= 1 80 
2A <= 180 
2A <= 100 

Obviously the most restricting condition, or constraint, 
is the last one referring to the frame department. In order 
that the total time in the frame department not exceed 100 
hours, only 50 bicycles can be built, because 100/2 = 50. 



Notice each bicycle takes 2 hours in each department. This 
means there will be 80 hours still available in both the tire 
and assembly departments. This extra time is called slack. 

Two models 

So far I haven’t shown you anything very difficult to solve 
or even very useful. Well, let’s back up a bit to the first prob- 
lem. Let’s also add that the company makes two models of 
bicycles, model A and model B. Model B takes 3 hours to 
manufacture, but the company makes $7 on each one sold. 
The total number of hours available still remains 180. The 
question now becomes, how many model A’s and model 
B’s should be manufactured: 

Putting this in our mathematical form, it can be stated as: 

MAX 5A+7B 

S-t ' 2A+3B <= 180 

As a guess we might say that since the profit on model 
B is greater than for model A, we should make as many mod- 
el B’s as possible. However, since the total number of hours 
available is limited, what is more important than profit per 
bicycle is profit per bicycle per hour. In this simple ex- 
ample it can easily be computed as 5/2 = 2.5 for model A 
and 7/3 = 2.33 for model B. This shows that it would be 
more profitable to produce as many model A’s as possible. 
We can check this by setting A = 0, solving for B and setting 
B = 0, solving for A and comparing. Doing this we can see 
that making only model A’s results in a profit of (180/2)*5= 
$450, while making only model B’s results in (180/3)*7= 
$420. So we can conclude that making as many model A’s 
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as possible and no model B’s results in the greatest profit. 
(Mathematical proof that no other combinations of A and 
B need be considered is left to the reader). 

Tires and frames 

The problems are getting a bit more difficult but anyone 
who knows some algebra and has a little mathematical in- 
tuition could solve them without too much effort. Let’s 
complicate things still more. Let’s add that it takes 5 hours 
to make two tires and 1 hour to make the frame and other 
parts for model B. We can state our expanded problem math- 
ematically as: 

MAX 5A+7B 

s<t - 2A+3B <= 180 
2A+5B <= 180 
2A+1B <= 100 

Now we’re getting someplace. Although it is possible to 
solve this problem graphically, to do so is not very straight- 
forward and would not work if there were more than two 
variables. All is not lost, though. There is an algebraic meth- 
od of solving this problem called the Simplex method. The 
method assumes a solution and repeatedly improves upon it 
until the best solution is reached. Without getting into spe- 
cifics of how it works we will say that it will work for any 
problem which can be stated in our mathematical form and 
if the expression to be maximized (i.e., the objective func- 
tion) and the constraints are all linear expressions. 

According to my Funk and Wagnalls, a linear expression 
is “an expression in which all variables are in the first degree 
only, and which takes the form of a straight line when 
plotted on the Cartesian coordinate system.” This simply 
means that the variable, called decision variables, are all 
raised to a power of one and each decision variable is mul- 
tiplied by a constant only. 

We can see that our bicycle problem falls into this cate- 
gory. As a matter of fact, if we were to enter this problem 
into our Simplex computer program, the output would 



look something like this: 






VARIABLE 


VARIABLE TYPE 


VALUE 


OPPR. 

COST 


1. A 


DECISION 


40 


0 


2. B 


DECISION 


20 


0 


3. 180 - (2A+3B) 


SLACK NO. 1 


40 


0 


4. 180 - (2A+5B) 


SLACK NO. 2 


0 


1.125 


5. 100 - (2A+1B) 


SLACK NO. 3 


0 


1.375 



TOTAL PROFITS = 340 

From the output we can see that we can maximize profits 
by making 40 model A bicycles, variable 1, 20 model B bi- 
cycles, variable 2, and the profits will be $340. All of this 
is very interesting and it does answer our original question, 
but the output tells us more than that. It also tells us that 
the slack variable for constraint number 1, variable 3, is 40. 
This means that there are 40 hours available in the assembly 
department that are not being used. 

Possibly even more important are the entries listed under 
OPPR. COST (opportunity cost). Notice that the slack vari- 
able for constraint number 2, the tire department, is zero. 
This means that all of the available time in that department 
is being used. The opportunity cost for that variable is 1.125. 



This means that the total profits will increase by about $1.13 
for every hour of additional time available in the tire de- 
partment above what they are now. Similarly for the frame de- 
partment, the profits will increase by about $1 .38 for each 
increase of one hour of time available in that department. 

It is obvious that an opportunity cost will be nonzero 
when a slack variable is zero, but this is also true for a de- 
cision variable. If, for example, it were determined that no 
model A bicycles were to be produced, the opportunity 
cost would tell us how much the profits would decrease if 
one model A is produced. 

Roofing 

Now that you’re completely enthralled and totally confused, 
let’s try another example. Take the case of a roofing con- 
tractor, Mr. Jones. The jobs he does can roughly be cate- 
gorized as small, medium and large. Each job would take 
about a week to complete with 2 men assigned to the small 
jobs, 3 men assigned to the medium jobs and 4 to the large. 

Mr. Jones estimates that he will make about $50 on the 
small jobs, $70 on the medium and $100 on the large. He 
presently has calls to do 4 small jobs, 8 medium and 3 large. 
Union rules say that on each job there must be one licensed 
master roofer; Mr. Jones has 10 of them. Finally, Mr. Jones 
has 19 other employees he can send out on the jobs. Given 
those constraints, how many of each type of job should Mr. 
Jones accept in order to maximize profits? 

Letting the decision variables be S, M and L to stand for 
small, medium and large jobs, respectively, the problem can 
be stated in our mathematical form as: 



MAX 

s.t. 



50S+70M+100L 

S+ M+ L<= 10 (1) 

S+ 2M+ 3L <= 19 (2) 

S <= 4 (3) 

M <= 8 (4) 

L <= 3 (5) 



Constraint (1) takes into account that Mr. Jones has 
only 10 master roofers working for him, so the total num- 
ber of jobs he can accept is 10. Constraint (2) is the man- 
power constraint for the employees who are not master 
roofers. Constraints (3), (4) and (5) are the job calls separ- 
ated according to size. 

Plugging this into our computer program, we get this 
output: 



VARIABLE 


VARIABLE TYPE 


VALUE 


OPPR. 

COST 


1. S 


DECISION 


4 


0 


2. M 


DECISION 


3 


0 


3. L 


DECISION 


3 


0 


4. 10 — (S+M+L) 


SLACK NO. 1 


0 


30 


5. 19 - (S+2M+3L) 


SLACK NO. 2 


0 


20 


6. 4 - S 


SLACK NO. 3 


0 


0 


7. 8 - M 


SLACK NO. 4 


5 


0 


8. 3 - L 


SLACK NO. 5 


0 


10 



TOTAL PROFITS = 710 

The output tells us Mr. Jones will maximize profit if he 
takes 4 small, 3 medium and 3 large jobs; the profits will 
be $710. Variable 7 shows 5 medium jobs will not be under- 
taken. Also, variables 4 and 5 show that increasing the num- 
ber of employees will increase the profit. Similarly, increas- 
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VECTOR GRAPHIC MICROCOMPUTER SHORT FORM CATALOG 



Nobody does it better. 





About Vector Graphic... 

Vector Graphic, Inc., since its 
formation in early 1976, has 
shown remarkable growth by 
adhering to principles deeply 
rooted in the design and 
manufacture of quality 
computers and computer 



products priced within the grasp 
of a loyal following of computer 
hobbyists, small businesses, 
schools, and research facilities. 

To the exciting industry to 
which it belongs, Vector Graphic 
has continued a crusade to 
demechanize the computer, 
replacing an image of threatening 



machine with that of a personal 
tool for personal challenge, 
discovery and fulfillment. 

As designers and 
manufacturers of computers, 
peripheral equipment and 
software, Vector Graphic stands 
among pioneers in the marketing 
of computer equipment offered 




4 Vector 1 Microcomputer 

The Vector 1 digital computer is based 
on the 8080A microprocessor and the 
common S-100 bus structure. Vector 1 
has 78 basic machine instructions and a 
minimum instruction cycle of two 
microseconds. There is room for up to 
64K of directly addressable memory 
using a parallel 8 bit word/16 bit address 
and up to 256 separate input and output 
devices can be addressed. 




Rack Mount Microcomputer + 

A new rack mount includes a card 
cage, assembled and tested 18-slot 
Motherboard with 18 connectors, card 
guides and locking buttons for 18 cards. 
The Motherboard is fully shielded to 
reduce noise on the bus. 

A companion power supply is available 
assembled or in kit form, designed for 
rack mounting. The 18A 8V, 2.5 ± 16V 
custom supply provides power for a full 
18 boards. Transformer has primary 
taps fat 110V, 120V and 130V. Features 
all Class B insulation. 




Dual-Stor System f 

The high quality Dual-Stor made for 
microcomputer systems, is a fully 
integrated floppy-disk system. It utilizes 
a dual floppy disk drive and controller 
with complete software capability in a 
cabinet matching the Vector 1 

Vector Graphic’s Dual-Stor disk 
system has a capacity of 243K bytes per 
disk using the standard IBM compatible 
recording format. Using programmed 
data transfer the Dual-Stor will operate 
with both static and dynamic memories 
at a standard data rate of 250K bits/sec . 





4 Analog Interface Board 

A multi-function Analog Interface 
Board, offered as a kit or fully 
assembled, permits interfacing with 
potentiometers, joysticks, or voltage 
sources. An 8-bit digital port with latch 
strobe can be used as a keyboard input 
port. Tone pulse generators also can be 
used to produce sounds for games or 
keyboard audio feedback. 

Features include four A to D inputs. 



Bit Streamer I/O Board 4 

A Bit Streamer I/O board, available 
assembled or in kit form, combines two 
parallel input and output ports, and a 
serial I/O port using an 8251 
programmable universal synchronous/ 
asynchronous receiver-transmitter. 
Communications with board circuitry is 
accomplished by the CPU. One parallel 
port also can be used as a keyboard input 
port. 

Will operate as an RS-232 serial port 
using the initialization and I/O software 
on the Vector Graphic option C PROM. 




CPU Board 4 

Uses 8080A microprocessor with 
on-board real-time clock. It has 8 
vectored interrupts, fully buffered data 
and address times. Includes 78 
instructions and 2 microsecond 
instruction cycle time. 







in low-cost kit form. From the 
first product — Vector 1 — to the 
present line comprising 
microcomputers, assembled and 
kit form boards as well as a host 
of accessories and software 
support programs, the firm’s 
design philosophy has never 
varied from being dedicated to 



simplicity, reliability and 
quality. 

Vector Graphic products are 
marketed nationally through a 
growing chain of more than 150 
computer products stores and 
computer departments of 
recognized electronics supply 
outlets. 



Vector Graphic’s research, 
development and manufacturing 
facilities are located in Westlake 
Village, Calif., a few short miles 
west of Los Angeles, home base 
for many of the nation’s largest 
computer and electronic firms. 



I Memorite Word Processing 
System 

A low-cost, video-based text editing 
system called MEMORITE, includes the 
firm’s Vector 1 + microcomputer with 
floppy disk drive, a high-resolution 
Hitachi 12-inch monitor, and a HyTerm 
printer which utilizes a Diablo 1620-3 
serial print mechanism. Offers a speed 
of 540 words-per-minute and 
interchangeable printwheels. 




I Vector 1 + Microcomputer 

The Vector 1 4- is based on the 8080A 
microprocessor and the common S-100 
bus structure, Vector 1 + has 78 basic 
machine language instructions and a 
minimum instruction cycle of two 
microseconds. Has up to 64K of directly 
addressable memory using a parallel 8 bit 
word/ 16 bit address. 256 separate input 
and output devices can be addressed. 
Vector 1 + features a front panel cutout 
to accommodate a Shugart SA 400 
minifloppy or exact size equivalents. 




Vector Graphic Microcomputer t 

This top-of-the-line computer offers all 
the features of the popular Vector 1 and 
Vector 1 + and extends memory capacity 
by accommodating two Minifloppy™ disc 
drives — Shugart SA 400 or exact size 
equivalent. 

Total capacity is 65K bytes of directly 
addressable memory. Up to 256 separate 
input and output devices can be 
addressed. 




♦ PROM/RAM Board 

PROM /RAM board, assembled or in 
kit form, features IK RAM 2102LIPC 
low power, 450 ns access time. It has a 
PROM capacity for up to 2K bytes type 
1702A. Stores Monitors, Bootstrap 
Loaders, Video Drivers. 

It has stack storage; no need to 
relocate stack when adding memory. 
Uses machine language for subroutines 
and counters for firmware program. 

The PROM /RAM board can be used 
with Altair 8800 series, IMSAI 8080 and 
SOL as well as the Vector 1. 
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«12K PROM/RAM Board 

The 12K PROM/RAM Board, offered 
combines memory technologies of 
erasable programmable read-only 
memories (EPROM’s) with high speed 
random access memory (RAM). 12K 
bytes of 2708-type EPROM’s may be 
installed. RAM is IK bytes of high speed 
static devices. Total memory is 16K bytes. 

Full buffering of all inputs and outputs 
is provided . On-board power regulation 
and filtering assure stable, noise-free 
operation and reliability. 




Z-80 CPU Board | 

Z-80 CPU board, offered assembled or 
in kit form with on-board wait state 
select, is jumper-selectable for operation 
at 2 mhz or 4 mhz. Operates standard 
8080 software without modification. All 
Z-80 lines are fully buffered. 








4 High Resolution Graphics 
Display Board 

The High Resolution Graphic Display 
Board offers several switch-selectable 
video outputs. In the high resolution 
mode, 256H x 256V screen elements are 
displayed, while the gray scale mode 
provides 120H x 120M screen elements 
with 16 levels of programmable gray 
scale. 

The board is designed to utilize a 
standard Vector Graphic 8K static RAM 
board as the refresh memory, and will 
interface to most rasted scan monitors. 



Alphanumeric Video 
Display Board 

This new board will generate a video 
display 64 characters by 16 lines. 
Additional features include character- 
by-character reverse video, block and 
line graphic element generation, either 
may be superimposed over characters 
and reduced intensity field. 

The board also contains a 7 x 9 
character generator and independently 
addressable keyboard input port. 



Board Extender ♦ 

This highly useful accessory permits 
test or experimentation with Vector 
Graphic boards or other compatible 
boards without power or function 
disruption. 

Constructed of quality G-10 material, 
with solder mask on both sides, the 
Vector Graphic Board Extender elevates 
the board above the chassis for easy 
access. 




8K Static Memory Board 

The 8K Static Memory Board is 
offered as a kit or fully tested and 
assembled. The board features rapid 
access time with no wait state. 
Conservative power regulators provide 
excellent reliability with typical power 
consumption of 1.5 A at +5V. 

Address lines buffered with Schmitt 
triggers; hardware 8K memory protect. 
Address select through top-mounted dip 
switch; no need to remove board . 




Precision Analog I 

Interface Board 

The precision Analog Interface Board, 
available as a kit or fully assembled and 
tested, contains 2 analog outputs and 8 
analog inputs and a versatile 8-bit 
control port. It provides high accuracy 
12-bit digital-to-analog and analog-to- 
digital conversion for measurement and 
control of analog signals. 

Design uses the latest in hermetically 
sealed, laser- trimmed DAC’s for true 



SOFTWARE 

Vector Graphic’s line of hardware now 
is complemented by a growing line of 
software support programs: 

— Vector Graphic Extended System 
Monitor provides 25 useful commands; 
requires IK bytes of PROM memory. 

— Assembler/Editor program 
(ESP-1) , offers up to 24 executive 
command functions for file creation, 
editing, debugging. Available on paper 
tape, cassette or diskette, ESP-1 requires 
only 8K of memory. 

— Sourcerer, a comprehensive 
disassembler, can convert 8000 object 
code files to source code files which are 
much easier to understand and modify. 



^ Mother Board 

Heart of the popular Vector series 
computers is the 18-slot, fully shielded 
Mother Board offered separately to the 
computer hobbyist and experimenter. 
Constructed of heavy .093 material, the 
board resists twisting and warping which 
can cause problems in board alignment. 

The Mother Board also fits most 
rack-mount computers. 



16K Static Memory Board 

The 16K board is addressable as 
2-8K blocks on 8K boundaries, as if 
two 8K memories were available. Bank 
selectable to allow up to one half 
megabyte to be addressed by the CPU. 
Address lines buffered with Schmitt 
triggers, data in and data out also fully 
buffered. Hardware write protection 
offered for each 8K block. Phantom 
disable feature permits use with reset- 
and-go PROM /RAM boards. 




12-bit (0.012%) accuracy. A variety of 
output voltage ranges are available and 
the board can operate in either 
monopolar or bipolar modes. A 
convenient patch area allows user- 
designed circuitry to be added. 



Note: All boards S-100 bus compatible. 



The converted files are compatible with 
most 8000 assemblers including Vector 
Graphic’s ESP-1. 

— VDOS, a flexible disk operating 
system operating in conjunction with 
Vector Graphic computer systems, is an 
interactive operating system used in 
software development. VDOS obtains 
command from the system console, that 
may reference files in the VDOS 
directory. Files contain user-generated 
source language programs, object code 
or other user data. Offering a 
comprehensive set of functions, VDOS 
can load files by name, change name or 
attributes, open or close files by names 
and generally may be accessed by the 



user in the development of software. 

— BASIC Interpreter brings this 
widely used computer language to the 
Vector Graphic line of microcomputers. 
Features include no limit or string 
length, string operators (concatenation, 
relational, and substrings), multi- 
dimensional arrays, 8 commands, 22 
statements and 18 functions, commands 
to save and load programs using the 
Vector Graphic Disk System. 
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ing the number of large jobs available will make the profits 
go up. 

Wait a minute! Variable 6 has both a value and an oppor- 
tunity cost of zero. What does that mean? It means that in- 
creasing the number of small jobs available will not increase 
the profits. Increasing the number of jobs will only increase 
the value of the slack variable. Such a solution is called 
degenerate. 

Instead of trying to explain the significance of that now, 
let’s change the subject slightly. So far you’ve taken it on 
faith that the opportunity cost represents an increase in 
profit that will occur if the resource is increased by one unit. 
To test that, let’s increase the calls for large jobs (constraint 



5) from 3 to 4 and see if the profit will increase by $10. 
If we do that, the output will be: 



OPPR. 



VARIABLE 


VARIABLE TYPE 


VALUE 


COST 


1. 


S 


DECISION 


4 


0 


2. 


M 


DECISION 


3 


0 


3. 


L 


DECISION 


3 


0 


4. 


10 - (S+M+L) 


SLACK NO. 1 


0 


10 


5. 


19 - (S+2M+2L) 


SLACK NO. 2 


0 


30 


6. 


4 — S 


SLACK NO. 3 


0 


10 


7. 


8 - M 


SLACK NO. 4 


5 


0 


8. 


3 - L 


SLACK NO. 5 


1 


0 



TOTAL PROFITS = 710 



The program 



Before closing, I would like to comment on the computer 
program itself. The program uses a lot of memory as arrays. 
Using the present array dimensions (20 constraints and 50 
variables) and assuming the computer uses 4 bytes per num- 
ber, you need 5K bytes of memory just for the arrays. 

Many problems will require that you increase the dimensions 
even further. 

TYPE l IF MAXIMIZE, 2 IF MINIMIZE 
?1 

HOW MANY DECISION VARIABLES ARE THERE? 

?3 

TYPE IN OBJECTIVE FUNCTION COEFFICIENTS ONE AT A TIME 
7SO 
??0 
7100 

HOW MANY <- CONSTRAINTS? 

75 

HOW MANY * CONSTRAINTS? 

70 

HOW MANY »> CONSTRAINTS? 

TO 

TYPE IN <« COEFFICIENTS ONE AT A TIME 
INPUT FOR CONSTRAINT NO. 1 



R.H.S. OF CONSTRAINT NO. 
710 

INPUT FOR CONSTRAINT NO. 

71 

72 

73 

R.H.S* OF CONSTRAINT NO. 
719 

INPUT FOR CONSTRAINT NO* 
7 1 
70 
70 

R.H.S* OF CONSTRAINT NO. 
? A 

INPUT FOR CONSTRAINT NO. 

70 

71 
70 

R.H.S. OF CONSTRAINT NO. 
78 



TYPE I IF MAXIMIZE, 2 IF MINIMIZE 

71 

HOW MANY DECISION VARIABLES ARE THERE7 

72 

TYPE IN OBJECTIVE FUNCTION COEFFICI ENTS ONE AT A TIME 

75 

77 

HOW MANY <* CONSTRAINTS? 

73 

HOW MANY ■ CONSTRAINTS? sC 

70 

HOW MANY •> CONSTRAINTS? 

70 

TYPE IN <* COEFFICIENTS ONE AT A TIME 
INPUT FOR CONSTRAINT NO. 1 



R.H.S. OF CONSTRAINT NO. 
7 180 

INPUT FOR CONSTRAINT NO* 

78 

75 

R.H.S. OF CONSTRAINT NO. 
7 180 

INPUT FOR CONSTRAINT NO. 
72 
7 l 

R.H.S. OF CONSTRAINT NO* 
7 100 



VARIABLE NO. 


VARIABLE TYPE 


VALUE 


OPPR. COST 


1 


DECISION 


40 


0 


2 


DECISION 


20 


0 


3 


SLACK NO. 1 


40 


0 


4 


SLACK NO* 2 


0 


1 » 1 2S 


5 


SLACK NO. 3 


0 


1.375 


TOTAL PROFITS 


- 34Q 

LOWER 


RANGE OF R. H ( 
PRESENT 


► s. 

UPPER 


C I 


140 


1 80 


INF. 


Z 


340 


340 


340 


C 2 


100. 


180 


260 


Z 


250 • 


340 


430. 


C 3 


36 


100 


180 


Z 


252 


340 


450 



Listing 



INPUT FOR CONSTRAINT NO. 


5 






10 


70 










15 


70 










20 


71 










25 


R.H.S. OF CONSTRAINT NO. 








30 


73 










35 


VARIABLE NO. 


VARIABLE 


TYPE 


VALUE 


OPPR. COST 


37 












39 


1 


DECISION 




4 


0 


40 


2 


DECISION 




3 


0 




3 


DECISION 




3 


0 


42 


4 


SLACK NO. 


1 


0 


30 


43 


5 


SLACK NO. 


2 


0 


20 


45 


6 


SLACK NO. 


3 


0 


0 


50 


7 


SLACK NO. 


4 


5 


0 


55 


8 


SLACK NO. 


5 


0 


10 


60 












65 


TOTAL PROFITS 


* 710 








70 












75 








RANGE OF R. 


► H.S * 


80 




LOWER 




PRESENT 


UPPER 


85 












90 


C l 


8 




10 


10 


95 


Z 


650 




710 


710 


100 












105 


C 2 


19 




19 


23 


1 10 


Z 


710 




710 


790 


115 












120 


C 3 


4 




4 


INF. 


121 


Z 


710 




710 


710 


122 












123 


C 4 


3 




8 


INF* 


124 


Z 


710 




710 


710 


125 












126 


C 5 


.5 




3 


3 


127 


Z 


685 




710 


710 


128 



REM 0 ARRAY CONTAINS OBJECTIVE FUNCTION COEFFICIENTS 
REM C ARRAY CONTAINS CONSTRAINT COEFFICIENTS 



REM V ARRAY CONTAINS ORIGINAL R.H.S. 



REM IF VARIABLE IS NOT IN THE OBJECTIVE FUNCTION THEN ENTER 



REM TYPE IN 0.0 WHEN ALL COEFFICIENTS FOR THAT CONSTRAINT 
REM HAVE BEEN ENTERED. 

DIM OC503,CC50,20 3,RC20),ZC 503, XC 503, BE 20 3. VC 203 



FOR Bi=l TO A 
INPUT 0CB1 3 



IF MU THEN I 1 5 



INPUT A I 
PRINT "HOW MANY 



PRINT "HOW 
INPUT A3 



CONSTRAINTS?" 



CONSTRAINTS?" 
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Listing - Continued 








129 


LET CC8l/B23*0 




690 NEXT Si 




130 


NEXT B2 




692 If- A3»0 THEN 715 




131 


NEXT B1 




693 IF A3*0 THEN 710 




132 


IF A1«0 THEN 220 




695 FOR B1=K-A3*1 TO K 




135 


PRINT "TYPE IN <* COEFFICIENTS ONE AT A 


TIME" 


700 IF XCB13 «» 0 THEN 705 




140 


FOR B2=I TO Ai 




702 LET Y 1 =8 1 -A-A3 




145 


PRINT "INPUT FOR CONSTRAINT NO* "B2 




703 GOTO 1195 




150 


INPUT BUY1 




705 NEXT Bl 




155 


IF B 1 *0 THEN 165 




708 REM ***OTHERWISE PRINT FINAL VALUES*** 




160 


LET CCBl#B2J«Yi 




710 PRINT 




162 


GOTO ISO 




712 PRINT 




165 


PRINT "R.H.S. OF CONSTRAINT NO. "82 




715 PRINT "VARIABLE NO. ", "VAR I ABLE TYPE*’ / " V4LU£"/"0PPK» 


COST" 


170 


INPUT RCB2 3 




717 PRINT 




1 75 


NEXT 92 




720 FOR B 1 « 1 TO K 




180 


REM *** INSERT SLACK VARIABLES*** 




725 LET ZC Bl 3=0 




165 


FOR Bl-A+1 TO A*A1 




730 NEXT Bl 




190 


LET CCBi/Bl -A3= l 




735 FOR B2*l TO 44 




195 


LET OCBI 3*0 




740 LET Y 1 =3t B2 3 




200 


LET BCB1-A3»B1 




745 LET ZCY13»RCB23 




205 


NEXT B1 




750 NEXT H2 




220 


IF A2-0 THEN 300 




755 FOR BIM TO A 




223 


PRINT "TYPE IN * COEFFICIENTS ONE AT A 


TIME” 


760 PRINT Rt, "DECISION", ZCB13/-XCB1J 




225 


FOR B2=A1 * 1 TO Al*A2 




765 NEXT Bl 




230 


PRINT "INPUT FOR CONSTRAINT N0."B2 




770 FOR B l = A* l TO A+Al 




235 


INPUT B 1 * Y l 




776 PRINT B 1 » "SLACK NO ."81 -A/ ZC813.-XC013 




237 


IF Bt*0 THEN 2S0 




780 NEXT Bl 




240 


LET CCB1/823*Y1 




735 FOR Bl »A*A I *A2* 1 TO K-43 




245 


GOTO 835 




790 PRINT 81 / "SURPL NO *"B 1 - A, ZC 3 1 3 , - Xt 31 3 




250 


PRINT "R.H.S. OF CONSTRAINT NO. "B2 




795 NEXT Bl 




255 


INPUT RCB2) 




800 LET Y 1 =0 




260 


REM *** I NSERT ARTIFICIAL VARIABLES*** 




805 FOR B 1 = 1 TO A4 




2 65 


FOR Bl»A*Al*l TO A*A1*A2 




810 LET Y2=BC Bl 3 




270 


LET CCB l / Bl -A3 * I 




815 LET Yl=Yl*RCB13*OCY23 




275 


LET 8CB1 “A3*B1 




820 NEXT Bl 




280 


LET OC B l 3 * - 1 » £+06 




825 PRINT 




265 


NEXT B1 




630 IF M=1 THEN 845 




267 


NEXT B2 




635 PRINT "TOTAL COSTS * "-YI 




300 


IF A3«G THEN 410 




640 GOTO 855 




303 


PRINT "TYPE IN »» COEFFICIENTS ONE AT A 


TIME" 


645 PRINT "TOTAL PROFITS » "Y 1 




305 


FOR 82*A1 *A2* 1 TO A 1 *A2* A3 




650 Rtrt ***FTND RANGE OF R.H.S.*** 1 




310 


PRINT "INPUT FOR CONSTRAINT NO. ”B2 




655 PRINT 




315 


INPUT Bl , Y 1 




860 PRINT " "," "/"RANGE OF R.H.S." 




320 


IF 81=0 THEN 330 




665 PRINT " "/"LOWER"/ "PRESENT"/ "UPPER" 




325 


LET CC81 . B2 3*Y 1 




870 PRINT 




32 7 


GOTO 315 




875 IF Al <> 0 THEN 885 




330 


PRINT "R.H.S. FOR CONSTRAINT NO. "B2 




S80 IF A2*0 THEN 960 




33S 


INPUT RCB2 3 




885 FOR B 1 =4* 1 TO A+A1+A2 




340 


NEXT B2 




890 LET L= 1 




360 


REM ***INSERT SURPLUS AND ARTIFICIAL VARIABLES*** 


895 LET U=-l 




370 


FOR B 1 *A*A 1 *A2* 1 TO A*A1*A2+A3 




900 FOR B2= 1 TO A4 




375 


LET <J*B1*A3 




905 IF CC Bl ,B23 = 0 THEN 945 




380 


LET CCBWBI-A3--1 




910 LET Y3=-RCB23/CCB1,B23 




385 


LET CC J. Bl -A3* 1 




915 IF CC B 1 / B2 3 >0 THEN 932 




390 


LET 0CB13-0 




917 IF U=-l THEN 985 




395 


LET Ot 1 *E*06 




■ 920 IF Y3>U THEN 94 5 




400 


LET BC81-A3-J 




925 LET U=Y3 




405 


NEXT B1 




930 GOTO 945 




407 


REM ***SAVE ORIGINAL R.H.S.*** 




932 IF L=1 THEN 940 




410 


FOR B2*l TO A 1 * A2*A3 




935 IF Y3<L THEN 945 




412 


LET VCB23=RC B23 




940 LET L*Y3 




415 


NEXT B2 




945 NEXT B2 




420 


REM ***COMPUTE L (J)*** 




950 GOSUB 1050 




425 


FOR B 1 - 1 TO K 




955 NEXT 81 




430 


LET ZCB13*0 




960 IF A3=0 THEN 1220 




435 


NEXT B1 




965 FOR Bl«A*Al*A2*l TO K-A3 




. 440 


FOR 82= 1 TO A4 




970 LET L=1 




445 


LET Y l *BC B2 3 




975 LET U“- 1 




4 50 


FOR B l * l TO K 




980 FOB B2»I TO A4 




455 


LET ZCS1 3»0C Y1 3*C£ B l , B2 J *ZC 81 3 




98S IF CCB1, 823*0 THEN 1025 




460 


NEXT B1 




990 LET Y3*RCB23/CCB|/B23 




465 


NEXT B2 




995 IF CC B 1 / B23 >0 THEN 1012 




4 70 


REM ***COMPUTE CCJ>-ZCJ>*** 




997 IF L»l THEiN 1005 




475 


FOR B l « 1 TO K 




1000 IF Y3<L THEN 1025 




480 


LET XtB13»OCBl3-Z£B13 




1005 LET L=Y3 




485 


NEXT B1 




1010 GOTO 1025 




490 


REM *** FIND PIVOT COLUMN 




1012 IF U*~l THEN 1020 




495 


LET Y 1 * I 




1015 IF Y3<U THEN 1025 




500 


FOR Bl«2 TO K 




1020 LET U»Y3 




505 


IF XC B I 3 <XC Y 1 3 THEN 515 




1025 NEXT B2 




510 


LET Y l*Bl 




1030 GOSUB 1050 




515 


NEXT B1 




1035 NEXT 81 




520 


REM * ** I F ALL CCJ)-Z(J) <* 0 WE ARE DONE*** 


1040 STOP 




525 


IF XCY13 <■ 0 THEN 680 




1045 REM ***COMPUT RANGE OF PROFITS AND PRINT*** 




530 


REM ***0THERWIS£ FIND PIVOT ROW*** 




1050 LET Y3*0 




535 


LET Y2»0 




1055 LET Y2=0 




540 


LET Y3-l.E*09 




1060 FOR B2 = 1 TO A4 




545 


FOR B2-1 TO A4 




1065 83=BE B2 3 




550 


IF CC Y 1 > B2 3 < = 0 THEN 575 




1070 IF L>0 THEN 1080 




555 


LET Y4*RCB23/CCYl,823 




1075 LET Y3=Y3*(RCB23*L*CCBl,B23>*OCB33 




560 


IF Y4 »* Y 3 THEN 575 




1080 IF U<0 THEN 1090 




565 


LET Y3*Y4 




1065 LET Y2=Y2* CRC B23 *U*C£ 8 1 / B23 > *01 B3 3 




570 


LET Y2-B2 




1090 NEXT B2 




575 


NEXT B2 




1095 LET B2»Bl -A 




580 


IF Y2=0 THEN 1210 




1100 IF L>0 THEN 1150 




585 


LET BC Y2 3 = Y 1 




1105 IF U<0 THEN 1130 




590 


REM ***Y3« PIVOT ELEMENT*** 




1110 PRINT "C"82/L*VCB23/VCB23/U*VCB23 




595 


LET Y3=CC Y 1 » Y2 3 




1 115 PRINT "Z"/Y3/Y1/Y2 




600 


REM ***CHANGE PIVOT ROW*** 




1120 PRINT 




605 


FOR 31 = 1 TO K 




1125 RETURN 




610 


LET CCBl,Y23»CC8i»Y23/Y3 




1130 PRINT "C"B2> L* VC B23 / VC B23 / "INF*" 




615 


NEXT B 1 




1135 PRINT "Z"/Y3/Y1/Y1 




620 


LET RCY23-RCY23/Y3 




1140 PRINT 




62 5 


REM ***CHANGE OTHER ROWS*** 




1145 RETURN 




630 


FOR B2= 1 TO A4 




1150 IF U<0 THEN 1175 




635 


IF Y2*B2 THEN 665 




1155 PRINT M C"B2/"-INF.”/ VC B2 3 / U* VC B2 3 




640 


LET Y4«CCY1,B23 




1160 PRINT "Z"/Y 1/ Y 1/ Y2 




645 


FOR B 1 * 1 TO K 




1165 PRINT 




650 


LET CC 9 1 / 82 3 =CC 8 1 / B2 3-Y4*CCBl»Y23 




l 1 70 RETURN 




655 


NEXT B 1 




1175 PRINT "C"B2,"-INF«", VCB23,"iNF.” 




660 


LET RCB23»RC823-Y4*RCY23 




1180 PRINT "Z"/ Yl/Yl/Yl 




665 


NEXT B2 




1185 PRINT 




670 


GOTO 425 




1190 RETURN 


I 


672 


IF A2=0 THEN 692 




U9S PRINT "THE SOLUTION IS INFEASIBLE.” 




675 


REM ***SEE IF SOLUTION IS INFEASIBLE*** 




1200 PRINT "THERE IS A DESCREPANCY IN CONSTRAINT'^ 1*’0F' 


'RCY1 3" UN I TS" 


680 


FOR B 1 =A+ A I ♦ 1 TO A*Al*A2 




1205 STOP 




665 


IF XCB13 «> 0 THEN 690 




1210 PRINT "THE SOLUTION IS UNBOUNDED." 




687 


LET Y l *8 1 - A 




1215 PRINT "RECHECK YOUR CONSTRAINTS." 




688 


GOTO 1195 




1220 STOP 
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Wait a minute! Profits didn’t increase at all. As a matter 
of fact, the only change has been an increase in variable 8 
by one unit. Does this mean I’ve been lying? Not really. 
Remember that when variable 8 had a value of zero, it 
meant that all calls for large jobs had been accepted and 
there were none extra. That means variable 8 is one of the 
limiting constraints. By increasing the resource value, prof- 
its will increase. But when the value reaches a certain point, 
that constraint is no longer a limiting one. In fact, one of 
these turning points can be recognized because it is a de- 
generate solution mentioned earlier. 

We’ve seen that costs are rather useless unless we know the 
interval within which they are valid. This brings us to the 
next part of the output, which looks like this: 

RANGE OF R.H.S. 



VARIABLE 




LOWER 


PRESENT 


UPPER 


S+M+L 


C 


1 


8 


10 


10 




Z 




650 


710 


710 


S+2M+2L 


C 


2 


19 


19 


23 




Z 




710 


710 


790 


S 


C 


3 


4 


4 


INF. 




Z 




710 


710 




M 


C 


4 


3 


8 


INF. 




Z 




710 


710 




L 


C 


5 


.5 


3 


3 




Z 




685 


710 


710 



C5 stands for constraint (5) and, as we can see, the up- 
per limit is 3. So, if the number of calls for large jobs is 
raised above 3, the opportunity cost is no longer valid. We 
can see, though, that the number of small and medium jobs 
available, C3 and C4, can increase to infinity and it will not 
affect profits. It’s a little easier to see why this is so with 
C4 than with C3. Recall that there is slack in constraint (4), 
which means some medium jobs are not being accepted. Log- 
ically, therefore, increasing the number of medium jobs 
available will not increase the number of medium jobs ac- 
cepted, and consequently won’t increase the profits. 

If we define all the variables whose opportunity cost is 
zero as the Basis, the range of the right-hand side (R.H.S.) 
gives us the interval within which the Basis will remain the 
same. Note that although the variables which constitute 
the Basis will not change, their values will. For instance, if 
you increase the number of workers from 19 to 20, the vari- 
able values will be no. 1 = 3, no. 2 = 4, no. 3 = 3, no. 4 = 0, 
no. 5 = 0, no. 6 = 1, no. 7 = 4 and no. 8 = 0 and the profits 
will increase to $730. 

The R.H.S. range also gives us the range in which the op- 
portunity costs are valid. Looking back at the previous ex- 
ample and way back at the original output of it, we can 
see that increasing the number of workers, constraint (2), 
by 1 person, the profit does increase by $20, which is the 
opportunity cost. 

The Z’s in the output refer to the profits that correspond 
to the R.H.S. limits. We can see that the number of medium 
jobs, C4, can range from 4 to infinity with no change in 
profit. More importantly, in this case, we can see from C2 
that if Mr. Jones can hire 4 more workers, all else remain- 
ing the same, his profit changes from $710 to $790 — an 
increase of $80 (which is 4x opportunity cost). 

Up until now we’ve been talking only of increasing prof- 




its. Often we’re more concerned about reducing costs. You 
can reduce costs in two ways. If all the variables in the ob- 
jective function are costs, you can tell the computer that 
the problem is one of minimization and all the details will 
be taken care of for you. Another method, probably more 
useful, is to recognize that you can minimize a function by 
maximizing its negative. This means you can treat costs as 
negative profits and maximize. No matter which method you 
use, the final answer will be the same, except that the total 
cost will equal the negative of the total profits. 

The only constraints we’ve dealt with are <= constraints. 
As you may have guessed, there are also => and = con- 
straints. A => constraint would occur if there is a lower 
limit on a resource (such as having to manufacture at least 
7 model A bicycles per month). Associated with these con- 
straints is a surplus variable which is similar to the slack 
variable. It tells to what extent the minimum requirement 
has been exceeded. Also, the = constraint will occur when 
a requirement must be met exactly (such as in a manufac- 
turing process whose useable output is exactly some per- 
centage of the input). 

Besides degenerate solutions, two other types of solutions 
need to be discussed. The first is the alternate optimal solu- 
tion, which occurs when more than one solution will result 
in the same maximum profit. You can tell when it occurs, 
since one or more of the variables will have both a value 
and an opportunity cost of zero. Wait a minute! That’s the 
same as for a degenerate solution. How do you tell the dif- 
ference? Well, if the number of variables whose values are 
not zero equals the number of constraints, you have an al- 
ternate optimal solution. If the number of non-zero vari- 
ables is less than the number of constraints, the solution is 
degenerate. Unfortunately, the computer program will not 
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tell what the alternate solution is, but at least you can be 
aware that one exists. 

The last special type of solution is called an infeasible 
solution. This occurs when there is no solution which will 
satisfy all of the constraints. The computer will tell you ex- 
plicitly when it occurs, which constraints are violated and 
by how much. It normally occurs only when the problem 
has been formulated incorrectly. 

Bicycle kits 

As the final example let’s modify our original bicycle prob- 
lem. Let’s say that the one model that you make is sold 
either fully assembled or as an unassembled kit. The factory 
is still separated into three departments (A, B and C), which 
are the tire, frame and assembly departments. You have two 
workers, Joe and Sam. This table shows how many units 
they can process in each department per hour and their hour- 
ly wages: 

Tires Frames Assembly Wages 

Joe 10 per hour 10 per hour 7 per hour $4.75 per hour 

Sam 12 per hour 14 per hour 7 per hour $5.00 per hour 

The anticipated demand is 500 assembled bicycles and 
250 kits for the first month, 1000 assembled bicycles and 
250 kits for the second month, and 1500 assembled bicycles 
and 500 kits for the third month. You have 100 sets of tires 
and 75 sets of frames in inventory now. The monthly inven- 
tory costs are $1.00 per set of tires and $1.50 per set of 
frames. There are no assembled bicycles kept in inventory 



and inventory costs are paid at the end of each month. 

The sales price, less fixed and raw material costs, is $10 
for each assembled bicycle and $7 for each kit. You’d like 
to find how many hours each man should work in each de- 
partment during the three months and how many parts will 
have to be inventoried at the end of each month. Assuming 
there are 22, 22 and 21 working days in each of the three 
months, we can represent the problem as: 

MAX 31787.5Z-4.75A! J-4.75BJ !-4.75C! !-4.75A 12 
-4.75BJ 2 -4.75Cj 2-4.75A! 3 -4.75B! 3 -4.75C! 3 
-5A 2 1 -5B 2 1 -5C 2 1 -5A 22 -5B 22 -5C 22 -5A 2 3 -5B 2 3 
-5C 23 -1Iai-1Ia 2-1.5I Bi -1 -5 Ib2 



Ai i+ B, i + 


C,, <=176 


(1) 


A] 2 + B 12 + 


C, 2 <= 176 


(2) 


Ai3 + B 13 + 


C 13 <= 168 


(3) 


A 2 i+ B 21 + 


C 2 i <= 176 


(4) 


a 22 + b 22 + 


C 22 <= 176 


(5) 


a 23 + b 23 + 


C 23 <= 168 


(6) 


10Aj i+12 A 2 1 - 


I A i =650 


(7) 


lAi + 10Ai2 + 12 A 22 - 


I A 2 = 1250 


(8) 


10Bii+14 B 2 1- 


Ib. =625 


(9) 


Ib i 'HOB 1 2 +14 B 22 - 


IB2 = 1250 


(10) 


7Ci i + 7 C 2 1 


= 500 


(ID 


7Ci 2 *i" 7 C 2 2 


= 1000 


(12) 


7Ci 3 + 7 C 2 3 


= 1500 


(13) 




Z =1 


(14) 


IA 2 +IOA 1 3 +12 A 23 


= >2000 


(15) 


I B 2 + 10Bi 3 +14 B 23 


= > 2000 


(16) 




MICROPROCESSOR INTERFACING TECHNIQUES 



Austin Lesea and Rodnay Zaks. Ref C207 - 3 5 0 Pages - $9.95 

FROM KEYBOARD TO FLOPPY DISK: 

The book takes you through the complete assembly of a microprocessor system: assembling a 
CPU; Input-output techniques; interfacing to a keyboard, LED, teletype, printer, floppy disk, CRT, 
cassette-tape; Industrial interfacing: analog-digital techniques; Communications; Busing and 
standards, including S100, IEEE488, CAMAC. A complete case-study is presented for a multi- 
channel communication system and a chapter is dedicated to trouble-shooting techniques. Actual 
interconnects are presented for a number of microprocessors, and, in particular the 8080 and 
the 6800. 

ALSO AVAILABLE: 







•CASSETTES ( 2 cassettes = 2‘A hour + special book) 



51 • INTRODUCTION TO MICROPROCESSORS $29.95 r 

52 • MICROPROCESSOR PROGRAMMING $29.95 
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Address 
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The variables A, B and C stand for how many hours each 
man works in each of the departments. The subscripts desig- 
nate which man and which month we are referring to. So A! i 
stands for how many hours the first man, Joe, worked in de- 
partment A in the first month. Similarly, I^i stands for how 
many units from department A (sets of tires) will be inven- 
toried at the end of month 1. 

The objective function is separated into three parts: rev- 
enue, wages, and inventory costs. The first term is a combina- 
tion of the total expected revenues less the first month’s in- 
ventory costs (i.e., 7* total kits + 10* total assembled 
-1*100 -1.5*75) times a dummy variable. The computer 
program doesn’t let us have constants in the objective func- 
tion or on the left-hand side of the constraints. We over- 
come this by creating a dummy constraint (14) and multi- 
plying our constant times the dummy variable, Z. 

Constraints (1) through (6) are how many hours each 
man works per month. Constraint (7) refers to how many 
sets of tires are made the first month. The left side, the 
number of sets manufactured less the number inventoried, 
must equal the demand for assembled and kit bicycles less 
the number already in inventory. Similar logic gives the 
other constraints. You can expand the problem to include 
more workers, departments, products, and months, and 
modify it to handle overtime and union rules. 

Linear programming cannot solve many problems involv- 
ing economies of scale or in which the variables are not all 
linearly related. But linear programming is often a good ap- 
proximation that provides a starting point for many types of 
decision making. |M 




microprocessors: 



from chips to systems 
by Rodnay Zaks - <£Q gg 



The basic book for understanding microprocessors and microcomputers. It presents all the 
fundamental concepts as well as the detailed application techniques. It will show you, in detail, 
how a microprocessor operates, critically review existing MPU’s, explain how to interconnect the 
various chips into a system, and which alternatives are available. It is based on the author’s ex- 
perience in teaching microprocessors to more than 2000 persons, as well as developing systems. 
It will take you step by step until the actual interfacing to peripherals. 400p. 



CONTENTS: 
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processor Evaluation • Assembling a System* Applications • Interfacing • Programming • System 
Development • The Future r _ ______ _ 
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LOW PROFILE 1C SOCKETS 

14 PIN - $.18 22 PIN - $.33 

16 PIN - $.20 28 PIN - $.48 

18 PIN - $.25 



AUGAT WIRE WRAP SOCKETS 

16 PIN Gold Plated 

$.49 ea. 10 FOR $3.95 

LIMITED STOCK 



TRIMMER CAP 

2 -20PF.CER. 4/$1 
Mil. Quality 



P. C. MOUNT VOLUME CONTROL 

Nylon Shaft. IKorlOOK. 
VOUR CHOICE 4/$1 



16K E-PROM CARD 

S-l 00 ( I MSM /ALTAI R I BUSS COMPATIBLE 




• DEALER INQUIRES INVITED 
SPECIAL OFFER: Our 2708’s (450 NS) are S12.95 when purchased with above kit. 



$69.95 (kit) 

IMAGINE HAVING 16K 
OF SOFTWARE ON LINE AT ALL TIME! 

KIT FEATURES: 

1. Double sided PC Board with solder mask and silk screen and 
Gold plated contact Jingers. 

2. Selectable wait states. / USES 

3. All address lines and data lines buffered! 

4. All sockets included. 

5. On card regulators. 

KIT INCLUDES ALL PARTS AND SOCKETS! (EXCEPT 2708’s) 

ADD $25 FOR 

ASSEMBLED AND TESTED 




FULLY STATIC! $149.00 KIT 8K LOW POWER RAM KIT! 

KIT FEATURES: 

1. Double sided PC Board with solder mask and silk screen layout. 

Gold plated contact fingers. 

2. All sockets included! S-l 00 (IMSAI/ ALTAIR) 

3. Fully buffered on all address and data lines. BUSS COMPATIBLE 

4. Phantom is jumper selectable to pin 67. 

5. FOUR 7805 regulators are provided on card. 

¥ 4 - 




USES 

21L02-1 

RAM’S. 



PRICE WAR! 

For a limited time only: 
Buy two 8K Kits for $129 ea. 



Fully Assembled and Burned In — $179.00 

Blank PC Board With Documentation — 29.95 

Low Profile Socket Set — 13.50 

Support IC’s (TTL and Regulators) — 9.75 

Bypass CAP’s (Disc and Tantalums) — 4.50 




3W AUDIO AMP 
MODULE 

m 



Fully assembled and tested. 
With schematic. 4, 8 or 16 
OHMS. 

$3.95 NEW! 



JUMBO RED LED’S 

New by G.E. Like MV5024 
#SSL-22 

6 FOR $1 25 FOR $3.75 



RCA HOUSE #2N3772 
NPN Power Transistor. 30 AMP. 
150 W. VCEO-60. TO-3. Vastly out 
performs 2N3055. Reg. List S3. 04 

2 FOR $1 



4K STATIC RAM’S 

2114. The industry standard. 18 PIN DIP. Arranged as IK X 4. Equivalent to 
FOUR 21L02’s in ONE package! TWO chips give IK X 8, with data. 

2 FOR $24 450 N.S.! 8 FOR $85 



MOTOROLA 7805R 
VOLTAGE REGULATOR 

Same as standard 7805 except 750 MA 
OUTPUT. TO-220. 5VDC OUTPUT. 

$ .44 each 10 FOR $3.95 



450 NS! 2708 EPROMS 450 NS! 

Now Full Speed! Prime new units from a major U.S. Mfg. 450 N.S. Access 
time. IK x 8. Equiv. to 4 1702 A’s in one package! 

_ Special Offer: $12.95 ea. when purchased with our 

$15.75 ea. 16 K EPROM Kit. 



Z - 80 PROGRAMMING MANUAL 

By MOSTEK, the major Z - 80 second source. The most detailed explanation 
ever on the workings of the Z - 80 CPU CHIPS. At least one full page on each 
of the 158 Z - 80 instructions. A MUST reference manual for any user of the 
Z - 80. 300 pages. Just off the press! A D.R.C. exclusive! $12.95 



^ PRICE WAR! + 

21L02-1 LOW POWER RAM! Prime. 
500 N.S. FAST! 8 FOR $9.95 



8 POSITION DIP SWITCH 

By CTS. Fits 16 Pin Socket. $1.95 



TERMS: ORDERS UNDER $15 ADD $ .75. NO C.O.D. WE ACCEPT VISA, MASTER CHARGE AND AMERICAN 
EXPRESS CARDS. MONEY BACK GUARANTEE ON ALL ITEMS. TEXAS RESIDENTS ADD 5% SALES TAX. 



Digital Research Corporation 

P. O. BOX 401247 • GARLAND, TEXAS 75040 • (214) 271-2461 



CALL FOR OUR CATALOG! 

WE PAY POSTAGE! 
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A/D Conversion 

by STEVE POLLINI 

The physical world does not provide information that the computer 
can digest by itself. Temperature, light levels and human speech all take values 
on a continuum, but the computer can process only discrete, binary numbers. 
To turn the continuous, analog signals into binary, digital signals, 
you need an analog-to-digital converter. 



On last night’s late report the weatherman said that the tem- 
perature would reach 101 °F today, a record high for the 
month. A neighboring town is supposed to experience a high 
of only 95 U F. Have you noticed that the temperature report 
or forecast is given in discrete numbers? When was the last 
time you heard the weatherman say: “ . . . tomorrow there 
will be a slow, steady rise from 75.003 1°F to 98.1 087° F 
with a rate of change of 4.25 degrees per hour . . etcetera, 
ad nauseum? 

Except when some unusual change is expected, like the 
passage of a weather front through an area causing a temper- 
ature drop when a rise would be normal, the temperature is 
seldom reported as a slow, continuous analog change over 
time. The temperature can rise very slowly; a graph of the 
action would look like Figure 1 . 



« 90" - 
| 80° - 
70° - 


FIG 1 


. 90° ■ 
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However, the temperature might rise slowly for a while, 
as at dawn, then rise very rapidly, as when the sun rises or 
comes out from behind clouds. A graph showing this sort 
of change might look like Figure 2. 
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It isn’t often that you need to know this much detail about 



the situation. 

The important point is that temperature changes contin- 
uously, slowly, and not in sudden, discrete steps. It does not 
jump from 75° one second to 80° the next, and to 65° the 
next. We refer to information describing the continuously 
changing phenomena as “analog” information. By contrast, 



“digital” information is the sort of thing you get when you 
change channels on your television set. You do not start at 
channel 10 and slowly, in infinitesimally small increments, 
approach channel 1 1 . A graph showing a channel change 
from 10 to 11 looks like Figure 4, not Figure 3. 

At one moment, you are on channel 10, and at the next, 
you are on channel 1 1 . Snap! (Purists will insist, rightly, that 
even the channel change cannot take place in no time at all, 
so the event is really analog with a rise time — that vertical 
jump — so steep that it is difficult to detect. Still, for prac- 
tical purposes, we can, and do, treat the change as a real, 
digital step function.) 

You may have noticed that personal computers are 
“digital computers,” although there are such things as analog 
computers that sum a number of continuously changing 
analog signals to produce a value. (A slide rule is an analog 
computer that gives you some value that is the product of 
two other values that you set.) Most personal computers 
work with discrete changes in value, binary numbers. This 
presents a bit of a problem if you want your personal com- 
puter to deal directly with the analog world. Say, for ex- 
ample, that you’ve been keeping an amateur weather station 
as a hobby for years, and would like now to use your per- 
sonal computer to keep track of temperature, humidity 
and all that, and make predictions automatically about 
future weather conditions. The problem is that your com- 
puter accepts only digital data and the analog information 
produced by your weather station is incomprehensible to 
the computer. 

The way to make them friends, and let them converse 
easily, is to use an analog-to-digital (A/D) converter. An 
A/D converter changes the continuous analog signal into 
discrete, digital numbers that the computer can easily rec- 
ognize and deal with. Without getting into the details of 
the electronics involved, consider the general concepts 
behind A/D conversion. 

The first step is to sample the analog signal. This is ac- 
complished by a special part of the A/D converter called 
the sample-and-hold amplifier. It measures the analog signal 
at a point in time, then holds this sample measurement 
steady while the rest of the system converts it to a digital 
number. Once that single conversion is made, the A/D sig- 
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A Great Printer 
Born of a Great Typewriter 



The Seleetrie II* Printer you can trust! 
Compare features found in no other 
Seleetrie output deviee! 



• Brand new IBM Seleetrie II* Typewriter 

• Fully converted for direct connection to any computer 

• Special typing element for full ASCII and upper/lower case 
alphanumeric characters 

• Direct connection to parallel or serial port at standard TTL 
level 

• Responds to commands for backspace, vertical and horizon- 
tal tab, and bell 

• Software in internal PROM handles all ASCII output conver- 
sions 

• Can also be used as a standard typewriter 

• Complete electronics package, cable sets and documentation 

• Approved by IBM with warranty on typewriter and service 
contract 

• Factory warranty on conversion package 
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computer 
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960 E. Orangethorpe, Bldg. F 
Anaheim, California 92801 
Telephone (714) 992-2270 



Price $1650. Available only 
from dealers. Write for 
complete information. 

•Registered trademark of 
IBM Corporation 



Innovator! to th a Microcomputer inOuit'V m 



CIRCLE 27 



NUT RCJNICS INC. 




“So - you 're the new micro-computer expert. ” 



nals the computer that a digital number is available. The 
computer then takes the discrete binary number and stores 
it in memory for possible further attention. The A/D mean- 
while turns back to the analog signal and grabs another 
sample. The frequency of sampling may be as high as mil- 
lions of times a second. Usually, the sampling rate is deter- 
mined by a clock, though in some applications the A/D 
may take a sample when instructed to by the computer, 
which knows what it needs and when it needs it. In any 
case, the process is basically the same: the sample-and-hold 
amplifier measures the analog signal and holds the value for 
conversion to a discrete number. Then the A/D tells the 
computer a number is available, hands it over, and turns 
back to the analog signal for more. 

The lower graphs represent what the A/D converter de- 
tects when it examines the analog signal over a period of 
time. (In this case, the time is one second, and since one 
full cycle of the sine-wave is represented, the A/D is looking, 



GRAPH OF AN ANALOG SINE-WAVE 
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conveniently, at a 1 Hz signal.) The computer receives from 
the A/D a string of numbers, each indicating the height of a 
discrete stair-step. The numbers begin with zero, where the 
graph begins. The numbers get larger gradually, peaking at 
+5; then they get smaller, dropping through zero all the 
way to -5. From there, they rise to zero again. 

If you count steps, you’ll see that there are only 25 con- 
versions for one second of analog signal input. Since the 
analog signal is at a very low frequency (at least in electronic 
terms; if the signal represented the swing of the pendulum 
of a big clock, the rate wouldn’t seem slow), twenty-five 
samples a second gives a good enough digital representation 
for a computer to deal effectively with the sine-wave. If the 
original signal were at ten thousand cycles per second, the 
25 samples-per-second would not give the computer a useful 
description of that signal. On the other hand, if the sampling 
rate were 10,000 times per second and the analog signal 
being examined were this same 1 Hz sine-wave, the stair- 
steps would be so small that the digital representation of 
the analog signal would be extremely smooth. 

The sampling rate selected depends on a number of factors, 
such as nature of the original analog signal and the rate at 
which the busy computer can accept data. The art of match- 
ing A/D systems to computers is a fine one, and cost is not 
the least important consideration. Anal og-to -digital (and 
digital-to-analog, D/A) equipment tends to rise in cost with 
the speed at which it operates, among other factors. 

Your weather station? By electronic standards, weather 
changes slowly. The cost and complexity of your prediction 
system will depend more on the number of factors you wish 
to consider than on necessary conversion and processing speeds. 

A/D conversion is growing more common as computer 
processing grows more common. Television systems ordinar- 
ily operate entirely with analog signals, converting light 
levels to changing electrical levels, then back to light again 
on the face of the television set. However, television signals 
are increasingly being processed digitally, and the pictures 
you see may be represented somewhere along the line as a 
string of discrete numbers. 

And sound? You may be looking forward to the time 
when you speak aloud to your computer to control its 
action and to give it information on which to operate. A/D 
conversion is clearly a necessary part of that process in the 
first speech-recognition systems that are reaching the mar- 
ket now, and will presumably remain part of the process as 
more sophisticated equipment is developed. 

However, note that mere conversion of a signal from one 
form to another does nothing to reveal the meaning of the 
signal. Even if your computer can get the signal when you 
speak to it, it may not get your message. If you cure it’s 
deafness, it may still be unable to understand Greek, no mat- 
ter how clearly and distinctly you speak the language. 

It is possible, without any scientific breakthroughs, for 
your own computer to communicate with the real world of 
analog signals in a thousand practical applications. The 
trick is to avoid saturating the poor computer with more in- 
formation than it can use. You probably don’t want to ex- 
plain that the temperature is climbing gradually from 
74.0968732° to 75.4975853°. Your computer will like it 
better if you say: “The temperature is 74.1° ... the temper- 
ature is 75.5° . . .” or binary numbers to that effect. ||| 



Mind Your 
Own Business 

with computers - 
personal computers 




"Meet my accountant!' 



Your business may be manufacturing, engi- 
neering or designing panel meters. Or your 
“business” may be looking for fun ways to 
improve your golf game — play chess — 
even make the perfect martini. Whatever 
your business may be - the computer can 
be your partner. Let Personal Computing 
show you how to mind your own business 
and have fun, too. 

Personal Computing 
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CLOAK AND 
DAGGER 

with your 
personal computer 



BY TIMOTHY PURINTON 



With the mails getting slower and more 
expensive and electronic communication 
getting faster and cheaper, business and 
personal correspondence moves inexor- 
ably towards the electronic transmission 
facilities. 

One inhibition to the enjoyment of 
wires and wireless is the ease of tapping 
them. Private information is much too 
susceptible to becoming public. The so- 
lution? Put the transmitted information 
into a cipher to which the proper recip- 
ient alone has the key. 

Ciphering has been popular through- 
out recorded history. Priests have pro- 
tected their mystique from the curious 
layman; military men have hidden their 
intentions from the enemy; business- 
men have end-run their competitors. 

As microcomputer operators — if 
your system will generate pseudo ran- 
dom numbers from a seed — you have 



Young Stanislaus came down from his room carrying a dog-eared copy 
copy of the August ’77 Scientific American , and found his father 
watching the Late , Late Show . “What’s on?’’ said Stan. 

“Shh, ’’ said his father. “Why aren ’ t you in bed asleep?’’ 

“Isn’t that The Kremlin Letter? Terrible picture. ’’ 

“It’s a spy story , ” said his father. “Can ’t be all bad. ’’ 

“Speaking of spies/’ said Stan , opening the magazine , “I’m trying 
to earn enough to get me a floppy. ’’ 

“Whatever that is, ’’said his father. “Shh. ’’ 

“C’mon, Pop!’’ said Stan. “You want me to earn money with my 
computer , the way you used to with your lemonade stand. . . ’’ 

“I never made a nickel that way. That was your grandfather. ’’ 

“Pop, I can use my computer to encipher secret messages. I can 
sell the service, like a public stenographer. I can set up a network with 
guys in other places. We can be the International Cloak & Dagger Ser- 



vice Bureau. . . ” 



His father walked across the room and snapped off the TV set. 
“What?’’ he said. . . 



Illustrations by Kim Behm 
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at your command a way to put mes- 
sages into unbreakable cipher auto- 
matically. 

Over the centuries, many an in- 
genious ciphering method has been 
developed, each thought by its inventor 
to be unbreakable, each expected to 
produce a fortune. 

But the truly unbreakable cipher is 
rare if it exists at all. The only person 
known to have reaped a fortune at it 
is Boris Hagelin, whose portable cipher- 
ing machine was ready for mass pro- 
duction at the outset of World War II. 

All ciphers are built on two prin- 
ciples: transposition, and substitution. 
The cipher hides the meaning of a com- 
munication through a systematic dis- 
order that the intended recipient can 
set straight. Extreme complexity is 
not counted a virtue, because the per- 
son primarily inconvenienced by com- 
plication is the one to whom the mes- 
sage is addressed. 

The simplest transposition is exem- 
plified in a schoolboy’s effort - 
“YRAM, I EVOL UOY. YLLIB.” A bit 
more sophisticated would be a trans- 
position achieved by writing across 
the turns of a strap wrapped around 
a stick, and deciphered on a stick of 
the same diameter — a popular prim- 
itive system. A simple substitution 
is the Caesar Shift, used by Julius 
himself: 

plaintext: abcde. . . wxyz 
CIPHER: DEFGH . . . ZABC 
Caesar went from plain into CIPHER 
by shifting the alphabet three steps. 

His brief report of success in Gaul — 
veni t vidi, vici, as every schoolboy 
used to know — became YHQL, YLGL, 
YLFL. His correspondent in Rome con- 
sulted his own alphabetic slipstick and 
brought the message back to plain 
Latin. 

Elementary as it is, this kind of sub- 
stitution shift leads to the unbreakable 
microcomputer enciphering method. 

Julius made his cipher too easy to 
solve. He shifted every letter exactly 
three steps, year after year — apparent- 
ly flaunting his disrespect for the ana- 
lytical powers of the enemy, or per- 
haps because he was confident they 
weren’t too hot in Latin anyway. With 
little work, the Wrong Eyes could dis- 
cover the three-step key, and since the 
key to one message was the key to 
them all, Caesar might just as well 
have written in the clear. 

The standard approach for the 
cryptographer faced with a substitu- 
tion cipher is to tally the frequencies 
of the characters used in the message, 
and to compare it with the table of 



frequencies of the characters used in 
plaintext in the same language. In 
English, the letters used most heavily 
are those that make up the linotypist’s 
gibberish space-filler, etaoin shrdlu - 
from the two left-hand columns of his 
keyboard. Any cipher, such as the 
Caesar Shift, in which the same 
character stands for another through- 
out the message (or the user’s life- 
time, in Caesar’s case) can be solved 
easily by frequency analysis. 

We make the giant leap from the 
childishly-obvious three-step shift to 
the unbreakable all-time champion by 
introducing random numbers , which 
give us what the cryptographer calls a 
“One-Time Pad.” 

Suppose encipherment starts with 
the alphabetic slipstick positioned as 
shown above, with CIPHER D at plain- 
text “a.” Let’s encipher the plaintext 
word “act.” The first letter of the 
plaintext message, “act” would be- 
come D. Now for the next letter, shift 
again, “randomly,” to create system- 
atic disorder of greater subtlety. Say 
that for the second letter, CIPHER 0 
is indexed at “a” and our plaintext “c” 
comes out CIPHER Q. Now shift again, 
indexing C at “a,” “t” becomes R; 
plaintext “act”=DQR. The key we’ve 
used is DOC. 

This is an unbreakable cipher. Even 
a long message coming before the 
Wrong Eyes can provide no basis for 



frequency analysis, nor for study of 
common diphthongs, nor for any 
other cipher-cracking method. And 
even if some part of the message were 
to become known (“We know it con- 
cerns shipments, prices, availabilities - 
look for these. . .”), still no key could 
be revealed that could unscramble the 
meaning. That calls for rational rela- 
tionships between plaintext and the 
characters substituted. But our shifts 
are random . 

The One-Time Pad is inconvenient. 
The key is necessarily always as long as 
the message itself. And the key must be 
safely conveyed somehow from the 
sender to the intended recipient. Still, 
inconvenient or not, the One-Time Pad 
approach is constantly used today for 
special messages between high military 
commanders, and between governments 
and their agents. The “pad” is com- 
monly a book of pages of random 
numbers. When you’ve used a page 
once, tear it out and destroy it. The 
recipient deciphers with the corres- 
ponding page in his copy of the book, 
and does the same. No repetitions. 

And no way to crack the cipher if the 
pads themselves are kept secure. 

Enter Stanislaus and his microcom- 
puter (the Compal-80 with Extended 
BASIC). Suppose Stan roughs-out a 
program for that language: 

INPUT a letter of plaintext. Call it 
A$. 



A certain Histiaeus, member 
of the Persian court some 2500 
years ago, planned a palace coup. 
Needing outside support, he 
sought to communicate secretly 
with his son-in-law Aristagorus, 
the “tyrant of Miletus,” in 
neighboring Greece. (“Need help 
quick. Am seizing Persia. How’s 
the family? H .”) 

So Histiaeus “summoned his 
most trusted slave,” the historian 
Herodotus tells us, “shaved his 
head, and tattooed the message 
on his scalp.” (“Hold still, 

Rastus. . . There now. You just 
sit in the closet till your hair 
grows back.”) 

In due course, the slave 
slipped across into Greece. (“If a 
Persian stops you, you know 
nothing. He’s a Greek, a big 
Greek guy. You can’t miss him.”) 
To Aristagorus, he spoke the key 



as he had been taught it: “Shave 
my head and look thereon.’ 

The coup was a great success, 
but this system of secret writing 
never did catch on. 
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Find the numerical value of the 
letter A$ — its place in the alphabetical 
hierarchy, (“a” is 1, “b” is 2, etc. Go 
on into the numerics, if you like: Qis 
27. . . 9 is 36.) Let the numerical value 
of AS be called X. 

Generate a random number and 

add it to X. Call the total K. 

Look again at the alphabetical 
hierarchy, and find what’s at posi- 
tion K. Call the character there B$. 

PRINT B$. It’s the first letter of 
the CIPHERTEXT. 

Go back and INPUT the next letter 
of plaintext, and continue. 

That does the enciphering. 

To decipher, Stan’s correspondent 
goes through the same steps, but finds 
K by subtracting the same random 
numbers. 

Here’s the program, as shaped up 
by young Stansilaus: 

99 CLEAR 100 

100 B$= ,f ABCDEFGHI JKLMNOPQ 
RSTUWXYZ01 23456789 11 

120 READ A$ 

130 FOR X=1 TO 36 
140 IF MID$(B$,X, 1 )=A$ 

THEN 160 
150 NEXT X 

160 R=INT(36*RND(1 ))+1 

170 K=X+R 

171 IF K<37 THEN 180 

172 K=K-36 

180 PRINT MID$(B$,K, 1 ) ; 

200 GOTO 120 

300 DATA M,E,S,S,A,G,E,X, 
G,0,E,S,X,H,E,R,E 

Not bad, eh, for a 10-year-old 
hockey player? 

Stan explains that he needed 99 
CLEAR 100 because his long BS on 
the next line seemed to be clobbering 
the run. Actually, the B$ was original- 
ly twice as long, because Stan repeated 
it so that in the decipher mode his K 
would be able to find a character even 
with a value over 36. But the adjust- 
ment at 171-172 brought everything 
back into range, and B$ could be cut 
to the single 36-character string. 

Lines 130-150 mean “find the 
character in B$ which agrees with 
the A$ character read from the DATA. 
Its position in the B$ hierarchy will be 
the value of X. When that is determined, 
proceed to line 160.” 

Line 160 calls up a random number 
between 1 and 36, inclusive. Line 170 
adds X and the random number to 
produce K, the value of the desired 




In 15th century Germany, 
Johannes Trithemius — who had 
changed his name from Heiden- 
berg, and had declared that the 

world was created in 5206 B.C. 



(Before Carbon-Dating) — an- 
nounced a low-cost communica- 
tion system with a high degree 
of security: “To convey a 
message to a desired recipient 
within twenty-four hours, say it 
over the image of a planetary 
angel at a moment determined 
by (complicated astrological) cal- 
culations; wrap the image up 
with the image of the recip- 
ient; bury them under a thresh- 
old; say the proper incantations, 
ending with ‘In nomine patris 
filii et spiritus sancti. Amen.” 




CIPHERTEXT substitute. Line 180 
finds that character in the lineup and 
prints it. Line 200 hustles back to go 
to work on the next letter. 

The decipher mode is exactly the 
same, except for the switching of + and 
-, and >0 for <37, at 170-172: 

170 K=K-R 

171 IF K>0 THEN 180 

172 K=K+36 

But how does the decipherer get the 
same random numbers as the encoder? 
The Compal’s BASIC, in response to 
RND(l), will deliver a value some- 
where from .000001 to .999999. It 
comes from an algorithm built into 
the BASIC program itself, and the 
numbers are not truly random : they 
come out as the same sequence every 
time. 

Omitted from the listing above is 
a pair of lines Compal needs, to 
harness the random numbers: 

50 INPUT “WHEN”; ZZ 
60 XX=RND(-ZZ) 

This INPUT ZZ is the “seed” - and 
the key to the cryptogram. It gives the 
algorithm a starting place - and the 
same sequence of numbers will be 
generated in response to the same 
seed. It provides plenty of numbers 
to handle long messages without a tell- 
tale repetition. (Stan experimented, 
built a program to search for a repeat 
of the opening number in a sequence. 
Though the machine didn’t tire, Stan 
did; he turned it off at 80,000.) The 
word at Compal is that the seed 
stretches the algorithm’s yield to some- 



thing between four and five million. 
Stan says he figures the enemy could 
work all afternoon guessing at seeds 
and never hit the one that would 
start the cycle, in the right place 
among four or five million, to make 
his messages come out in the clear. 

But Stan expects to have no trouble 
communicating his compact key /seed 
to his correspondent. They might 
agree, for example, that the key for a 
message sent on Monday would be the 
closing price of Du Pont Pref A as of 
the previous trading day. With a good 
financial page available to each, they’d 
both know the key is 63.75. 

Stan’s attention to this project is 
inspired by Martin Gardner’s discus- 
sion in Scientific American of a cipher- 
ing method worked out by a group at 
Massachusetts Institute of Technology 
and their computer. It uses a huge 
prime number raised to its 9007th 
power, plus an algorithm, and it pro- 
duces a message that looks like this: 
0609 1 8 1 92000 19151 22205 1 800230 
91419001514050008211404180504 
0004151212011819 

That’s just the teaser: you might be 
able to see that it translates to FIRST 
SOLVER WINS ONE HUNDRED 
DOLLARS. But the message the article 
asks us to solve is longer and broken in- 
to four-digit groups. There may still be 
time for you to get into that competi- 
tion. With the fastest computer avail- 
able today and the best known algo- 
rithm, to ring the changes that will 
crack that cipher take an estimated 40 
quadrillion years. Unless this issue of 
Personal Computing is later than usual, 
someone’s still working on it. |)( 
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10 SLOT TABLE TOP 
MICROCOMPUTERS 
TT-8080 KIT $475 

SYSTEM W/16K & I/O 
TT-8080-S KIT $1125 



CARD CAGE & 
MOTHER BOARD 
ECT-100 KIT $100 

WITH CONNECTORS 
& GUIDES 

ECT-100-F KIT $200 




CPU’S, MEMORY 
MOTHER BOARDS 
PROTOTYPING BOARDS 
EXTENDER CARDS 
POWER SUPPLIES 
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ELECTRONIC CONTROL TECHNOLOGY 

P.O. BOX 6, UNION, NEW JERSEY 07083 
(201) 686-8080 
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16-BIT COmPUTERS 



THE 

TECHNICO 

SUPER STARTER 
SYSTEM 
AND 

SUPER SYSTEM 16 

v.s. 

THE HEATH H-11 

SAVE OVER $1000 

SEND FOR FREE BROCHURE 

TECHNICO 1-800-638-2893 

9130 RED BRANCH RD. COLUMBIA, MD 21045 
DEALER INQUIRIES INVITED 
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BUSINESSMEN - LAWYERS^ 



House-break 
your PET 



DOCTORS - ACCOUNTANTS 
WE HAVE THE SYSTEMS 
YOU WANT & NEED, YOUR 1 
SHOP FOR EVERYTHING 



When your new PET computer arrives, you 
and your PET will need to communicate. We 
have ten (10) programs in the PET's Basic 
language, on a single quality cassette, ready 
to run — games, displays, and graphing pro- 
grams. Use them as is, or modify them to 
make your own custom programs. Order now 
so you can house-break you new PET quickly. 



Send $19.95 in check or money order to 

DON ALAN ENTERPRISES 

P.O. Box 401 

Marlton, New Jersey 08053 

New Jersey Residents Add 5% Sales Tax. 

Dealer Inquiries Invited. 



FULL ACCOUNTING PACKAGE 
INVENTORY MANAGEMENT 
WORD PROCESSING 
DENTAL OFFICE MANAGEMENT 
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Is your management open minded? 




computer time used — typically $8-10 
per search. Technotec does not charge 
brokerage fees nor royalties. You deal 
directly with the party the system identi- 
fies as one you want to contact. There 
are no other costs unless the latter has 
specified one (to qualify his inquiries) 
and you agree. 



Special introductory offer 

As a special introductory offer, we’re 
offering everything you need to search 
this worldwide system for only $10.00. 
Here’s what you get: 

• SEARCH CARD — your exclusive 
identification words, code number and 
computer commands for the system . . . 
you can also use it to obtain service at 
over 100 Control Data public service 
centers, or directly from our head- 
quarters by hotline, telephone or mail. 

• USERS’ MANUAL — instructions for 
entering information in the data bank 
and searching it. . .these are simple pro- 
cedures for the layman ... it also 
includes sample searches, local tele- 
phone numbers in 120 cities, public 
terminal locations, pricing structure, etc. 

• TECHNOLOGY UTILIZATION NEWS 
— this periodical keeps you up-to-date 
on ways to get the most value from 
Technotec; major additions to the data 
bank and news of interest to anyone 
involved in marketing, R&D and tech- 
nology transfer. 

Using Technotec to uncover your next 
idea could be the best idea you’ve ever 
had. 

r— “ 

I have an open mind! 

Enclosed is $10.00, or 
a company purchase 
order. Please send 
TECHNOTEC 
identification and 
instruction materials 
immediately. 






NAME 



TITLE 



COMPANY 



If so, you’ll profit from valuable 
opportunities like these available 
only through Technotec. 



OPPORTUNITIES YOU WON’T 
FIND ELSEWHERE 

What is Technotec? It’s a new service 
from the Control Data Corporation that 
serves you like a “global want ad 
system”. Over 15,000 descriptions of 
things people want to buy or sell have 
been put into Technotec’s data banks in 
little more than a year. It’s the type infor- 
mation usually not available from con- 
ventional sources because it’s from 
worldwide users in virtually every busi- 
ness discipline and profession. 

Included are buy and sell offers on prod- 
ucts, processes, services, literature, 
technical concepts, patents, business 
opportunities, etc. 



WORLDWIDE COMPUTER NETWORK 

The data is stored and retrieved through 
a $1 billion world-wide computer net- 
work. But don’t get the idea it’s for com- 
puter users only. Anyone can use it. 
Profitably. 



ANYONE CAN USE TECHNOTEC 

By completing a simple form, any com- 
pany can describe any patent, product 
or business opportunity. A consultant 
can offer expertise for sale the same 
way. So can a company seeking exper- 
tise, a product, patent, etc. — just as they 
would to run a want-ad in a local news- 
paper. Instead of printing and labor- 
iously distributing the infor- 
mation for a brief exposure, 

Technotec puts it into rapidly 
expanding data banks that can 
be read by worldwide users 
for a year! 

INCREDIBLY 
ECONOMICAL 

The charge for putting 
information into the data 
banks is based on length of 
the message. For 1000 
characters (about 125 
words) the cost is only $100 
for a year of worldwide expo- 
sure. That’s less than many 
local newspapers charge for one 
day! 

To “read” the system directly all 
you need is a TWX, Telex or com- 
puter terminal coupled to your tele 
phone. If you don’t have a termi- 
nal, for a small surcharge we 
search and report results for you 
by mail or telephone. 

Searchers pay a modest, 
one-time subscription 
fee and thereafter, only 
for 



ADDRESS 



CITY 



STATE ZIP 

MAKE CHECKS PAYABLE 
TO TECHNOTEC 
Send to: 

PERSONAL COMPUTING 
PO Box 1985 
Twin Cities Airport Branch 
St Paul. MN 55111 



Sample Technotec Entries 

(these are just a few examples of 
over 15,000 entries in Technotec’s 
worldwide system) 

A method of retrieving data 
from a data source by use of 
finger touch sensitive pads on 
the faceplate of a CRT display. 

Comprehensive computer- 
ized literature searching avail- 
able from NASA’s Industrial 
Applications Centers. 

Data input keyboard terminal 
with exclusive offline instan- 
taneous checking floppy disc 
memory and deferred trans- 
mission of data. 

Computerized printing and 
reproduction. 

Computer hardware spatial 
transforms for computer 
graphics. 

Automatic dialing of tele- 
phone numbers using punched 
cards, magnetic track cards, or 
a rotating drum. 

Communication system for 
transmitting and receiving dig- 
ital phase modulated informa- 
tion. 

Braille-oriented terminal. 

Digital to analog converter. 
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%• DESCRIPTION 



^LowerCase ^Numeric Pad H Protect Mode 

^Tabbing ^Auto Repeat H 15 Baud Rates 

XDual Intensity ^Aux. Port >^Addr. Cursor A 

M2A\ Line x 80 Char. ^Optional Printer Port & Block Mode 



SOItOC IQ 120 is the most wanted terminal on the market. 



For information concerning the REWARD contact 



CIRCLE 32 
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GREAT GIFT IDEA 
FOR TOUR P.C. MT 



BODY 

SOFTWEAR 




Personal 

Computing 




Tne words on PERSONAL COMPUTING'S 
Tee's, Crew Sweat Shirts, & Ladies Cap 
SleeveTops show your computing ways. A 
perfect put on to start up the action any- 
where. 

Tee's $5.00 * Ladies Cap Sleeve $6.00 * 
Crew Sweatshirts $7.00 



Check one in each section 
Tee's (mens sizes) 

[ ] Sm [ ] Med [ ] Lg 
[ ] X-Lg 

Ladies Cap Sleeve Tops 
[ ] Sm [ ] Med [ ] Lg 
[ ] Light Blue [ ] Pink 
( ] Beige [ ] Peach 



Colors [ ] Light Blue 
[ ] Royal Blue [ ] Red 
[ ] Tan 



Long Sleeve Crew Sweat- 
shirts (men's sizes) 

[ ] Sm [ ] Med [ ] Lg 
[ ] X-Lg [ ] Gray [ ] Navy 
[ ] Green [ ] Red 



Send Check, M.O., Mastercharge, Visa to: 

THE PERSONAL 
COMPUTING SHOPPER 

1050 Commonwealth Ave. 

Boston, Mass. 02215 

Mass residents add sales tax Allow four weeks for delivery. 




The fastest way to learn about computers 
is to read The Secret Guide to Computers. 
Written by one of Personal Computing's 
top editors, it covers all facets of com- 
puters simply but thoroughly. The newest 
edition is full of the latest secrets. 

Part 1 ("BASIC”) costs just $2.75. You’ll learn 
BASIC quickly— after 10 minutes, you’ll be writing 
complete programs: by the end of the book, you’ll 
have mastered not only BASIC but also the ”fyne 
arte" of program style, to make your programs pub- 
lishable. 

Part 2 ("Applications") costs even less ($2.50) 
and will blow your mind. You'll find applications 
to Russian, English, baseball, math, encyclopedias, 
psychotherapy, brainwaves, poetry, physics, pornog- 
raphy, art, tutoring, medicine, religion, personal 
relationships, robots, bartenders, doctors, jobs, 
artificial intelligence, your home, unemployment, 
crime, and invading your privacy. 

Part 3 ("Languages") tutors you in the most popu- 
lar "biggie" languages— FORTRAN and COBOL— and then 
hurls you into 42 others. It costs only $3.50, yet 
makes you a virtuoso. 

Part 4 ("Systems", $2.75) explains the 4 wares 
(hardware, software, printware, and brainware) and 
the jargon they’ve sprouted. You'll learn which mi- 
crocomputers, minicomputers, and maxicomputers are 
the best, the insides and outsides of the 3 most 
praised computers, and how to out-trick salesmen. 

The material in The Secret Guide to Computers 
comes from thousands of books, magazines, and inter- 
nal documents. To insure clarity, it has been care- 
fully edited from 7 trial editions tested on sample 
audiences. 

And once you get on the list of readers, you can 
call Russ at (617) 266-8128 evenings and weekends 
for quick advice on whatever bugs you about comput- 
ers. No charge for answers. This service alone is 
worth the price of the books, and has saved the 
book’s readers many kilohours and kilobucks. 

Here's a deal you can't lose. .. .Order all four 
parts, with a check totaling $11.50. (No charge for 
postage to U.S. or Canada.) You’ll get the books 
immediately. Money-back guarantee: keep what you 

like— you'll get a full refund for whatever you re- 
turn. 

The Commentary ($4.75), which contains self-tests, 
more examples, and advanced topics, will be avail- 
able soon; you can order it now. 

Special discounts for computer clubs, computer 
stores, and other small -group purchases. 

Send your name, address, list of items you want, 
and a check payable to Russ Walter, 92 Saint Botolph 
St., Boston, MA 02116. 





A Personal Computing editor will tutor 
~ " you in all aspects of computers inten- 

sively for six weeks, seven days a week, 
, around the clock, give you unlimited use 

fe, a max i com P uter > minicomputer, and mi- 

crocomputer, and award you graduate - 
school credits in computer science. . .all that for 



only $300. 

The program is sponsored by Wesleyan University. 

To participate, you must be able to get to Connecti- 
cut in July; housing is available for about $150. 

For details, send your name, address, and the word 
"Wesleyan" to Russ Walter, 92 Saint Botolph St., 
Boston, MA 02116, or call (617) 266-8128 evenings 
and weekends. 
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BANNER FUN 

BY ED BERNSTEIN 





How to input 



Here’s a program that anyone with a computer, a BASIC in- 
terpreter, and any hard-copy device could use — a banner 
’program. 

The program prints banners of many different sizes. Ac- 
tually, it can print an even larger banner, if the output de- 
vice uses extra-large paper. The program itself has no upper 
limit. 

The characters are 5x7 matrix type, and include, at pres- 
ent, 79 characters. You can print large lower-case letters 
even if your terminal’s keyboard is only upper-case. You 
can add new characters easily. 

The inner characters can be anything on the keyboard, 
and can be ‘offset’ any distance. In the examples, the inner 
characters form diagonal lines, but you can also have col- 
umns, diagonals in the other direction, seemingly random 
placement, or any other pattern you like. 

You can make different letters have different sizes in 
the same banner, and you can place each individual letter 
wherever you like on the page. The large letters can be 
“dark” or “light” (a white shape against a dark background). 

The banner program does all that. If you want to try 
changing the program around, then the possibilities are end- 
less. I’ve written a variation that makes banners half as large 
as “size one,” another that makes letters in a 10x14 typeface 
designed by a friend, and another that prints letters in He- 
brew. 



The inputs let you choose the exact type of banner that 
you desire. First, input the “size” (the height of the lower- 
case letters, in inches), which can range anywhere from 1 to 
the limit of your printer. (An ASR-33’s limit is about 4.9. 

If you want the size to vary, input 0. 

Next, select D or L, meaning Dark or Light. 

Then select the offset (how far each successive line of 
inner characters will be offset to the left). Most banners use 
an offset of 1, which makes nice diagonal lines out of your 
inner characters. If the offset is the same as the LEN of your 
inner characters, then the inner characters will appear in col- 
umns. Or try any number that will seem to scramble the 
characters randomly. 



ic9-Vruc.L^e 



^ // 

oooryscs qre.ai' banners. 



The program itself has few limitations. The banner’s 
length, inner characters, and maximum size are limited only 
by hardware. The minimum size is the size of the matrix 
used, with the second number multiplied by two, to allow 
for the difference between vertical and horizontal spacing 
on a Teletype. I have never seen another banner program that 
is so versatile and yet so short: only 111 single-statement 
BASIC lines, and 40 lines of data. 
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0320 


IF D>«1 GOTO 0430 


1080 


END 














03 3 0 


FOR X- 1 TO LEN (AS) 


109 0 


LET ES 


-CSC 1/C- 13 








■ ■ 


034 0 


IF ASCX/X)«”»" GOTO e420 


1100 


LET CS=CSCC/LEN(CS>3/ ES 










0350 


PRINT ”\CHAR”X; ”<”ASCX/X3; ”)”; 


1110 


RETURN 












eO60 


IF T0> 1 GOTO 0390 


1120 


DATA 


40/ 


124/ 124/ 124/ 


50/ 


177/ 104/ 104/ 104/ 


70 




03 7 0 


PRINT ” TAB”; 


1130 


DATA 


70/ 


104/ 104/ 104/ 


10/ 


7 0/ 104/ 104/ 104/ 


177 




03 8 0 


INPUT QCX1 


1140 


DATA 


7 0/ 


124/ 124/ 124/ 


30/ 


4/ 176/ 5/ 5/ 0 






039 0 


IF D>» 1 GOTO 0420 


1150 


DATA 


110/ 


124/ 124/ 124/ 52/ 


177/ 4/ 4/ 4/ 170 






0400 


PRINT " SIZE”; 


1160 


DATA 


0/ 104/ 17 5/ 100/ 


0/ 40/ 100/ 100/ 100/ 7 5 






0410 


INPUT RCX3 


1 170 


DATA 


177/ 


20/ 50/ 104/ 


0/ 0/ 


101/ 177/ 100/ 0 





OCTAL BANNEP VI B 



0010 DIM ASC723/CSC 1443/DSC 693 
002 0 DIM BSC803/OSC243/TSC93 

0030 LET BS= "ABCDEFGHI JKLMNOPQRSTUVWXYZ ABCDEFGHI 
JKLMNO PQRSTUVVXYZ” 

0040 LET BS-ES/ ”1234567890. I?-/ ’Sx/. + tMO” 

00 5 0 LET O$» ,, 00000101001 1 100101 1 101 1 
0060 PRINT "SIZE”; 

D 

”\D<« 1 ) OR L(-2>”; 

E 

”\ 0 F F S ET "J 
C 



007 0 INPUT 

008 0 PRINT 

009 0 
0100 
01 10 
0120 
0130 
0140 
0150 
0160 
0170 
0180 
0190 
0200 
0210 
022 0 
02 3 0 
0240 
02 5 0 
02 6 0 
0270 
0280 



INPUT 
PRINT 
INPUT 
LET C-C+l 
DIM ESCC3 

PRINT "\CENTEREDC 1-Y/0-N)” 
INPUT T 

IF E=2 GOTO 0190 
PRINT ”\T AB C1-Y/2-N)”; 
INPUT T0 

PRINT "\IN CHARS”; 

INPUT AS 

LET CS-CS/AS 

IF LEN (CS)< 69 GOTO 0210 

PRINT ”\ BANNER”; 

INPUT AS 

DIM OCLEN(AS>3/PCLEN<AS)3 
FOR X-l TO LEN(AS) 

LET QCX3-0 
LET P.CX3-D 



NEXT X 

IF E«2 GOTO 0430 
0010 IF T0<2 GOTO 0330 



NEXT X 

PRINT ”\\\\\\\\\\\\\\” 

IF E«1 GOTO 0490 
FOR X»1 TO D 
GO SUB 109 0 
0470 PRINT TAB < (3 l-D*7)*T>; CSC 1/ D* 14+63 
0480 NEXT X 

0490 FOR X-l TO LEN(AS) 

0500 IF ASC X/ X3 - "» ” GOTO 1060 
LET D-RCX3 
LET D$-"” 

FOR Y- 1 TO D* 14 
LET DSCY/Y3-” ” 

NEXT Y 
RESTOR 

FOR Y« 1 TO 79 
FOR Z*1 TO 5 
READ ACZ3 
NEXT Z 

IF ASCX/ X] <>B$[Y<Y3 GOTO 0640 
IF ASCX- l/X-13<>”»” GOTO 0730 
LET ASCX- 1/X- 13-" ” 

NEXT Y 

FOR Q 1 * 1 TO D*5 
GOSUB 1090 
IF E-l GOTO 0700 

PRINT TAB <<31-D*7>*T>; CSC l/D*14+63 
GOTO 0710 



0430 
044 0 
04 5 0 
04 6 0 



0510 
05 2 0 
053 0 
0540 
05 5 0 

05 6 0 

06 7 0 
0580 
059 0 
06 0 0 
0610 
0620 
06 3 0 
064 0 
06 5 0 



06 7 0 
0680 
0690 
0700 
0710 
0720 

07 3 0 
0740 
0750 



PRINT "\ "; 
NEXT Q 1 
GOTO 1060 
FOR B- 1 TO 5 
LET TS-"” 
FOR Y-2 TO 



07 6 0 
07 7 0 



07 9 0 



2B20 
CB 30 
0B40 
0B50 
08 6 0 
28 7 0 



69 1 0 
0920 
0930 
09 40 
09 5 0 
6960 



1010 

1020 

1030 

1040 

1050 



LET Z=INT(ACB3/10»Y) 

LET TS«TS/0SCZ*3+l/Z*3+33 
LET AC B3-ACB3-Z* 10»Y 
NEXT Y 
LET TS-TSC 33 

IF TS»"0000000" GOTO 0980 
FOR XI* 1 TO D 
GOSUB 1090 
FOR Y- 1 TO 7 

LET Z«D*2*(Y- 1> + 1 
IF TSCY/Y3 = ”1" GOTO 09 00 
IF E- 2 GOTO 09 10 
LET DSCZ/Z+D*2- 13 -" 

GOTO 0928 
IF E-2 GOTO 088 0 
LET DSCZ/Z + D*2-13«CSCZ+3/Z+D*2+23 
NEXT Y 

IF E>2 GOTO 0960 

PRINT TAB ( ( 34- D* 7 > *T+ QC X3 ) ; DSC 1/0*143 
GOTO 0970 

PRINT TAB < <31-D*7)*T); CSC 1/ 33; DS; CSC D* 14+4/ D* 14+63 
NEXT XI 
NEXT B 

FOR Y« 1 TO D 
GOSUB 1090 
IF E-2 GOTO 
PRINT ”\”; 

GOTO 1050 

PRINT TAB < C31-D*7)*T>; CSC 1/ D* 14+63 
NEXT Y 
1060 NEXT X 

1070 PRINT ”\\\\\\\\\\\\\\\\" 



1040 



1180 DATA 174/ 4/ 170/ 4/ 170/ 174/ 4/ 4/ 4/ 170 

1190 DATA 70/ 104/ 104/ 104/ 70/ 174/ 24/ 24/ 24/ 10 

1200 DATA 10/ 24/ 24/ 170/ 100/ 174/ 4/ 4/ 4/ 10 

1210 DATA 110/ 124/ 124/ 124/ 44/ 4/ 7 6/ 104/ 100/ 40 

1220 DATA 74/ 100/ 100/ 100/ 174/ 34/ 40/ 100/ 40/ 34 

1230 DATA 74/ 100/ 70/ 100/ 74/ 104/ 50/ 20/ 50/ 104 

1240 DATA 114/ 120/ 120/ 120/ 54/ 104/ 144/ 124/ 114/ 104 

1250 DATA 176/ 1 1/ 1 1/ 1 1/ 176/ 177/ 111/ 111/ 111/ 66 

1260 DATA 76/ 101/ 101/ 101/ 42/ 177/ 101/ 101/ lei/ 76 

1270 DATA 177/ 111/ 111/ 111/ 101/ 177/ 11/ 11/ 11/ 1 

1280 DATA 76/ 101/ 101/ 111/ 171/ 177/ 10/ 10/ 10/ 177 

1290 DATA 0/ 101/ 177/ 101/ 0/ 60/ 100/ 100/ 100/ 77 

1300 DATA 177/ 10/ 24/ 42/ 101/ 177/ 100/ 100/ 100/ 100 

1310 DATA 177/ 2/ 14/ 2/ 177/ 177/ 2/ 4/ 10/ 177 

1320 DATA 76/ 101/ 101/ 101/ 76/ 177/ 1 1/ 11/ 1 1/ 6 

1330 DATA 76/ 101/ 121/ 141/ 176/ 177/ 1 1/ 31/ 51/ 106 

1340 DATA 106/ 111/ 111/ 111/ 61/ 1/ 1/ 177/ 1/ 1 



1350 DATA. 77/ 



0/ 100/ 100/ 77/ 7/ 30/ 140/ 30/ 7 



DATA 

DATA 



1360 
1370 
1330 
1390 
1400 DATA 
1410 DATA 
1420 
1430 
1440 DATA 
1450 DATA 
1460 
1470 
1480 
149 0 
1500 
1510 DATA 



177/ 40/ 20/ 40/ 177/ 143/ 24/ 10/ 24/ 143 
3/ 4/ 170/ 4/ 3/ 141/ 121/ 1 11/ 105/ 103 

DATA 0/ 102/ 177/ 100/ 0/ 142/ 12 1/ 1 1 1/ 105/ 103 

DATA 101/ 111/ 1 1 1/ 1 1 1/ 66/ 17/ 10/ 177/ 10/ 10 

117/ 111/ 111/ 111/ 61/ 76/ 111/ 111/ 111/ 62 

3/ 1/ 1/ 1/ 177/ 66/ 111/ 111/ 111/ 66 
DATA 6/ 11/ 1 1/ 1 1/ 177/ 76/ 101/ 101/ 101/ 76 

DATA 0/ 0/ 100/ 0/ 0/ 0/ 0/ 137/ 0/ 0 

2/ 1/ 131/ 5/ 2/ 0/ 10/ 10/ 10/ 0 

0/ 0/ 100/ 60/ 0/ 0/ 0/ 0/ 3/ 0 

DATA 56/ 52/ 177/ 52/ 72/ 101/ 42/ 24/ 10/ 0 

DATA 0/ 10/ 24/ 42/ 101/ 40/ 20/ 10/ 4/ 2 

DATA 0/ 24/ 24/ 24/ 0/ 10/ 10/ 76/ 10/ 10 

DATA 0/ 0/ 24/ 0/ 0/ 0/ 177/ 101/ 101/ 0 

DATA 0/ 101/ 101/ 177/ 0/ 0/ 0/ 34/ 42/ 101 

101/ 42/ 34/ 0/ 0 



Banne. cs' 









— Tmake more i 






1 


— r BANNERS ] } 



r \ _ , /n-to 



Version of BASIC 




“Centered” will put the banner in the middle of the 
printed page. 

If you said you wanted a dark banner, “Tab” asks whether 
you want to individually tab the characters in the banner. 
Answer just yes or no. (The details about tabbing are asked 
later.) 

The next input is the “In char” or inner characters, the 
small characters that go inside the large banner and make 
it up. (I haven’t put into this program the option to have 
each letter made up of itself — A’s made up of A’s, and 
B’s made of B’s — because it’s ugly!) 

After the inner characters, input the banner itself. You 
can use all the characters on line 40 plus all upper and low- 
er case letters. The letters you type in will normally be 
printed as lower case. If you want an upper-case letter, type 
an up-arrow before the letter. (tHELLO would spell out 
Hello.) 

If you said you wanted variable size or tab, then you will 
have to input more. When the computer asks for the tab 
and/or size, put in the numbers that you want for the indi- 
cated characters. The terminal should then linefeed (a “\” 
causes a linefeed) and begin printing your banner. 



I wrote the program for a Data -General Nova 1200, a com- 
puter whose string operations differ from most other com- 
puters’. A comma means concatenation between strings 
(put one string into the other). A$[X,Y] references AS, 
from character number X (counting from the left, the first 
character is one) through character Y. If you want only one 
character, it would be something like A$(x,X). The beauty 
of this system is that this substring can be assigned a value 
(LET A$(X,Y) = “HI!”), just like any other independent 




variable. I leave this program to you to translate into your 
own version of BASIC. 

Data 

Since each letter is formed out of a 5x7 matrix, each letter 
is represented by 5 numbers in the DATA statement. Since 
the data is in base eight (octal), a three-digit number can 
represent up to 9 bits, but I need only 7. Here is an example: 
CODING THE LETTER A (READ SIDEWAYS) 



OCTAL BINARY 



176 


1111110 
















Oil 


0001001 








• 






• 


011 


0001001 








• 






• 


011 


0001001 








• 






• 


176 


1111110 


















The computer reads data into array A. If that data is not 
for the correct letter, the computer discards that data and 
reads different data instead. Once the computer finds the 
correct data, it converts each octal number into a string of 
one’s and zero’s. The string indicates where the inner char- 
acters should go. 

Designing letters for the banner program is easy. Lower- 
case letters are in lines 1 120-1240, upper case in 1250-1370, 
numbers in 1380-1420, and the other characters come after- 
wards. To add characters, put the data after 1510, put the 
characters at the end of BS, increase the dimension of BS 
accordingly, and change line 570 to FOR X=1 TO LEN 

CB$)- 

Since the banner program is so versatile, half the fun is 
creating new characters and different letter styles. The ban- 
ners lend themselves to many varied uses — not all of which 
are immediately apparent. ||| 

rno-Wre b 
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BOXING 

BY 

COMPUTER 

BY JOSEPH J. ROEHRIG 




This program demonstrates how ran- 
dom numbers coupled with preset val- 
ues can simulate a boxing match. Sup- 
pose you are at a video terminal and 
the program is already loaded into 
memory. Just type “RUN” as shown 
in Figure 1 and enter a random num- 
ber (“3” in the example). 

Then the computer will give you 
three choices. You can enter “0” to 
end the program, “1” for a list of the 
fighters or “2” to choose fighters for a 
bout. In the sample run, “1” is selected, 
so the computer lists twenty fighters. 

The list gave the fighters’ rank, bouts 
won and lost, KO’s (knockouts or tech- 
nical knockouts) and the fighters’ iden- 
tification number. Then the computer 
gives you three choices again. 

This time a “2” is entered, so a fight 
will be staged. The program selects the 
fighters for the match and in response 
two identification numbers are entered. 
For Figure 1, “1” and “12” were entered 
as the identification numbers. Next you 
select the length of the fight by inputting 
the rounds (“15” for this event). 

Now the computer is ready to pro- 
ceed with the simulation. The fighters’ 
names are printed “ALI VERSUS WEP- 
NER” (corresponding to identifications 
1 and 12) and the fight is on (Figure 2). 
The printout gives the round-by-round 
action and at the end of each round pre- 
sents the scoring, represented by the two 
numbers on the righthand side of the 
printout. The first number is the first 
fighter’s points, and the second number 
is the second fighter’s. For the first round 
of the example in Figure 2, Ali scored 
5 points to Wepner’s 1. 

Our sample fight has Ali stopping Wep- 
ner (known as the Bayonne Bleeder) on 
cuts in the second round. Wepner was 
over-matched. Figure 3 shows the legen- 



dary Rocky Marciano stopping Ken Nor- 
ton in five rounds. To show a fight com- 
ing to a decision (Figure 4), Ali was 
matched against a tougher opponent — 
Jimmy Young, who in real life fought a 
15-round bout with Ali and lost a close 
decision to Ali — for only five rounds. In 
this contest, we see Ali beating Young 
three rounds to two. The scoring is on a 
round basis. So even though Young 
scored the same 22 points as Ali scored, 
Young lost because he won less rounds. 

Now let’s go to our “LIST” via a “1” 
entry. Figure 5 shows the updated rank- 
ings and records after the three matches 
had been fought. The ranking always ranks 
an active fighter (one who fought in a 
match during the program’s execution) 
higher than an inactive fighter. The only 
way a fighter moves up in the rankings is 
to beat a fighter whose ranking is higher. 

The simulation runs on an IMSAI 



FIGURE 1 - RUN 



RANDOM ? 3 
O-END 1-LIST 

RANK NAME 


2-FIGHT ? 1 
WINS LOSS 


DRAW 


KO'S 


ID 


1 ALI 


0 


0 


0 


o v 


1 


2 MARCIANO 


0 


0 


0 


0 


2 


3 FRAZIER 


0 


0 


0 


0 


3 


4 FOREMAN 


0 


0 


0 


0 


4 


5 NORTON 


0 


0 


0 


0 


5 


6 YOUNG 


0 


0 


0 


0 


6 


7 PATTERSO 


0 


0 


0 


0 


7 


8 LISTON 


0 


0 


0 


0 


8 


9 JOHNASON 


0 


0 


0 


0 


9 


10 SHAVERS 


0 


0 


0 


0 


10 


11 BOBICK 


0 


0 


0 


0 


11 


12 WEPNER 


0 


0 


0 


0 


12 


13 QUARRY 


0 


0 


0 


0 


13 


14 LYLE 


0 


0 


0 


0 


14 


15 BUGNER 


0 


0 


0 


0 


15 


16 ELLIS 


0 


0 


0 


0 


16 


17 ROMAN 


0 


0 


0 


0 


17 


te BLUE LOU 


0 


0 


0 


0 


18 


19 CHAVALO 


0 


0 


0 


0 


19 


20 AGOSTO 


0 


0 


0 


0 


20 


O-END 1-LIST 


2-FIGHT 


? 2 








FIGHTERS ? If 


12 










ROUNDS ? 15 
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Illustration by Douglas Smith 




FIGURE 2 



FIGURE 3 



FIGURE 4 



ALI VERUS WERNER 



ROUND 


1 


WEPNER 


BODY PUNCHES 


ALI 






ALI 


UPPERCUTS 


WEPNER 






ALI 


JABS 


WEPNER 






ALI 


BODY PUNCHES 


WEPNER 






ALI 


UPPERCUTS 


WEPNER 
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ROUND 5 MARCIANO HITS HARD AND STAGGERS NORTON 
MARCIANO BODY PUNCHES NORTON 

MARCIANO OPENS A BIG CUT ON NORTON 

MARCIANO THROWS A LEFT DOWN GOES NORTON 
THE REF STOPS IT MARCIANO WINS 
O-END 1-LIST 2-FIGHT ? 2 
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8080, using an ADM-3 video terminal 
and North Star BASIC. To control the 
fighters’ performances, you assign 
eleven ratings to each fighter. Ali’s 
ratings were: 



RATING VALUE 
1 8 

2 12 

3 14 

4 21 

5 25 

6 28 

7 31 

8 10 

9 5 

10 5 

11 20 



REPRESENTS 
ability to maintain offense 
ability to maintain defense 
offensive ability to score 

1- point blows 
offensive ability to score 

2- point blows 
offensive ability to cut an 

opponent 

offensive ability to stag- 
ger or injure an opponent 
offensive ability to knock 
down an opponent 
defensive skills to avoid 
cuts 

defensive skills to avoid 
staggering and injury 
defensive skills to avoid 
being knocked down 
defensive skills to avoid 
being knocked out 



The actual simulation dissected ev- 
ery round into twenty possible action 
situations and generated a random num- 
ber between 1 and 1 00 for each. A 
random number at the start chose one 
fighter as being on the attack. When 
Ali is on the attack, a random number 
is compared to Ali’s five offensive rat- 
ings. Ratings 3 to 7 are compared in se- 
quence against the random number. 

The first rating greater than the ran- 
dom number determines the offensive 
option, and a random number higher 
than any of the offensive ratings trans- 
fers the attack mode to the opponent. 

If the rating is 5, 6, or 7, the program 
generates a second random number 
and compares it to the opponent’s cor- 
responding defensive rating. If the sec- 
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O-END 1-LIST 2-FIGHT ? 0 
READY 
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ond random number is lower than the FIGURE 6 - DECIPHERING THE PROGRAM 

defensive rating, the offensive move oc- 
curs; if it is higher, the opponent’s de- 
fense prevents the offensive advance. 

If during any round a point value 
higher than a fighter’s #1 rating is 
scored against him, all his offensive 
skill is reduced by 1 , and if the fight- 
er’s #2 rating is bettered, all of the de- 
fensive ratings are increased by 1. 

Now that you’re familiar with the 
ratings, you can re-rate the fighters or 
add fighters. But note that the four of 
fensive skill ratings (4 to 7) must 
always be higher than the preceding 
rating or the event will never occur. 

Figure 6 shows the key variables 
and line number functions, while Fig- 
ure 7 is the complete listing. 





KEY VARIABLES 


F(20,ll) 


- 20 fighters and 1 1 ratings 


S(20,5) 


- rank, wins, losses, draws, KO’s and rating points for the boxers 


N$(160) 


- the names of fighters 


Z(2,ll) 


- ratings for the two fighters in a match (since the rating can be changed by 
the condition occurring in the bout and the initial data must be maintained) 


R(2) 


- rounds won 


P(2) 


- points scored in a round 


W$ 


- descriptive output 


G$ 


- descriptive output 

LINE NUMBERS 

1-80 - dimensions variables and reads data 

90-100 - asks user for action code 

110-210 - prints lists 

220-560 - the fight 

570-720 - updates boxers’ records 

750-770 - additional descriptions for the fight 

1000-1008 - descriptive data 

1101-1120 - data for the 20 fighters 



FIGURE 7 - PROGRAM LISTING 



10 DIMF < 20 f 11) f S( 20f 5 ) f N$ ( 160 ) fZ(2f11) fR(2)fP(2) f 
W$ ( 1 15 ) f G$ ( 25 > 

15 FORA= 1 T05\B -A#23\READW$ < B-22 f B ) \NEXT 
17 G$= ' BODY PUNCHES JABSUPPERCUTS ' 

20 F0RA=1T020 
30 B=A*8 

40 READN$(B-7fB> 

50 F0RB=1TG1 1 
60 READF(AfB)\NEXTB\NEXTA 

80 INPUT-RANDOM ? ■ r A\B*RND( ♦ 5 ) \F0RB=1T0A\C= 

RND (0 > \NEXT 

90 INPUT-O-END 1-LIST 2-FIGHT ? 'fA 
95 IFA=OTHENEND 
100 IFAMTHEN220 

110 F0RA=1T020\S(Af0)=S(Af5)\NEXT 

120 ! “ * \ ! -RANK NAME WINS LOSS DRAW KO'S ID- 

130 PRINT- 

140 FOR A=lT020\B=0-999 

150 F0RC=1T020 

160 IFS(CfO) OBTHEN175 

170 B=S(CfO)\D=C 

175 B=B 

180 NEXT 

190 S(Df 0)=0-9999 
195 V2=D*8\Vl=V2-7 

200 PRINTX4I f Af " • fN$(V1 f V2> f%5I fS(Df 1 ) fS(Df2) f 
S(Df3)fS(Df4) f%3IfD 
210 NEXT A\G0T090 
220 INPUT-FIGHTERS ? "fA1fA2 
230 IFA1>20THEN220\IF1>A1THEN220 
240 IFA2>20THEN220\IF1>A2THEN220 
245 S(A1f5)=S(A1f5)+.001\S(A2f5)=S(A2f5)+»001 
250 F0RC=1T01 1 

255 Z(1fC)=F(A1fC)\Z(2fC)=F(A2fC)\NEXT 

260 INPUT-ROUNDS ? ■ fA\R< 1 >=0\R(2)=0\V1=:A1*8\V2=A2*8 

262 ! "-\!N*(V1-7fV1>f • VERUS ■ fN$( V2-7fV2>\ ! " " 

265 M=1\M1=2 

270 FOR B=1 TO AXPRINT ■ ■ 

280 PRINT -ROUND ' fBf 
290 P( 1 )=0\P(2)=0 
295 FOR C- 1 TO 20 
300 M2=INT(RND(0>*100)+1 
310 F0RD-3T07 

320 IFZ ( M fD)->M2THENEXIT340 
330 NEXTD\G0T052O 
340 IF5>DTHEN750 
348 FORK” 1 TOD 

350 M2=INT(RND(0>*100)+1 

351 NEXT K 

360 IFM2>Z ( Ml f D- f 3 ) THE:NG0T0530 
370 M3-< (D-3)#23)+l 

380 PRINTTAB(IO) fN$(U1-7fV1 ) f * ■ fW$(M3fM3+22) f • *f 
N$(V2-7fV2> 

390 P < M ) =P ( M ) +D-2 
400 IFDO7THEN450 
410 M2-INT (RND(0>*100)+1 
420 IFM2>Z < Ml f 10 ) THEN450 

430 PRINTTAB(IO) f'IT'S OVER * fN*( V1-7fV1 > f 

• WINS ON A KNOCKOUT" 

440 G0T0700 

450 IFZ (Ml f 11 )>P(M)THEN470 

460 PR I NT TAB ( 10 ) f ■ THE REF STOPS IT ■ fN$( V1-7f VI ) f 

• WINS ■ \G0T0700 



575 

580 



600 

610 

620 

650 

660 

670 

675 

676 



• fN$(V2-7fV2) fR<2> 



470 IFZ(M1f1)>P(M)THEN500 
490 F0RE=3T07\Z (M1fE)=Z(M1fE) -E+2NNEXT 
500 IF Z(M1f2)>P(M)THEN530 

510 F0RE=8T010\Z(M1fE>=Z(M1fE>+E-7\NEXTE\G0T0 530 
520 M9=M1\M1=M\M=M9\M9=V1\V1=V2\V2=M9 
530 NEXT C 

540 IFP(.1)>P(2)THENR(1)=R(1) + 1 
550 IFP ( 2 ) >P ( 1 ) THENR ( 2 ) =R < 2 ) + 1 
555 ! TAB (40) fP<1)fP<2) 

557 P ( 1 ) -0\P (2 ) =0 
560 NEXT B 

570 PRINT-THE DECISIONS! • '\! ' ' 

572 V1-A1*8\V2=A2*8 

!N$(V1-7fV1) fR(1) f ■ ROUNDS — 

IF R ( 1 ) OR ( 2 ) THEN650 
590 PRINT 'IT'S A DRAW 

595 S(A1f3)=S(A1f3)+1\S(A2f3)=S(A2f3)+1 

IFS(A1 f5)>S(A2f5)THENS(A2f5)=S(A1 f 5 >-*0001 
IFS(A2f5)>S(A1f5)THENS(A1f5)=S(A2f5)-.0001 
GOTO 90 

M=A1\M1=A2\IFR ( 1 >>R(2 ) THEN670 
M=A2\M1 =A1\V1=V2 

S(Mf1)=S(Mf1)+1\S(M1f2)=S(M1f2)+1 
I FR ( 1 ) >R ( 2 ) THENR ( 2 ) =R ( 1 ) 

I FR ( 2 ) =99T HENS ( M f 4 ) =S ( M f 4 ) + 1 
680 GOTO 710 
700 R(M) S =99\G0T0650 

710 IFS(Mf5XS(M1f5)THENS(Mf5)=S(M1f5)+1 
715 S(Mf5)=S(Mf5)+.01 
720 GOTO 90 
750 M2=INT(RND(0)*5>+1 
760 0NM2G0T0370f370f762f764f766 
762 M3=1\M4=12\G0T0768 
764 M3=13\M4=16\G0T0768 
766 M3=17\M4=25 

! TAB ( 10 ) fN$(V1-7fV1) f 
! TAB (43) fN$(V2-7fV2) 

770 GOTO 390 

1000 DATA -SCORES TO THE BODY OF 
1002 DATA -LANDS TO THE HEAD OF 
1004 DATA -OPENS A BIG CUT ON 
1006 DATA -HITS HARD AND STAGGERS 
1008 DATA -THROWS A LEFT DOWN GOES 

1101 DATA-ALI • f8f12f14f21f25f28f31f10f5f5f20 

1102 DATA -MARCIANO- f 12 f9f4f8f10f16f22f20f10f5f20 

1103 DATA-FRAZIER ■ f 10 f 7f 6f 7f9 f 13 f 17 f 40 f 30f 15 f 12 
8f6f3f6f7f14f22f20f40f40f20 . 
8f6f10f20f22f24f26f10f20f30f14 
12f12f12f24f24f24f 24 f20f 20f 10 f 20 
7f7f7f14f15f 16f20f 10f30f80f 16 
10f10f1f2f3f10f20f20f20f50f18 
6f6f2f4f10f 16f22f50f50f50f 12 
8f5f2f4f4f9f 16f30f50f50f 14 
8f8f6f12f14f 18 f 20 f 20 f 20f20f 15 
6f6f3f6f9f12f 14f90f50f45» 10 
7f 7f 4 f8f 10f 13 f 16 f 80 f 40 f40f 10 
2f2f1f2f10f15f20f40f40f40f20 
9f9f6f9f10f11f 12 f30f 10f20f 9 
8f8f4f7f8f9f10f20f20f30f 12 
4r4r6r7f8f9rl0f 10f 80 f 90 f 20 
3f3f2f4f6f8f 10f50f50f50f 12 
16f16f3f6f9f12f14f70f40f5f20 
5f5f2f4f6f8f10f 30 f 60f 60 f 8 



768 

769 



• fG$(M3fM4) f ■ 



1104 DATA "FOREMAN ■ 

1105 DATA -NORTON ■ 

1106 DATA “YOUNG 

1107 DATA-PATTERSO- 

1108 DATA 'LISTON * 

1109 DATA* JOHNASON- 

1110 DATA -SHAVERS * 

1111 DATA-BOBICK - 

1112 DATA'WEPNER * 

1113 DATA -QUARRY ■ 

1114 DATA ‘LYLE 

1115 DATA-BUGNER ■ 

1116 DATA-ELLIS 

1117 DATA ’ROMAN 

1118 DATA "BLUE LOU' 

1119 DATA-CHAVALO " 

1120 DATA-AGOSTO ■ 



ROUNDS" 



IN 
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Elegy 

to a four place slide rule 

This recollection, written on a day in summer 
when temperatures went to 96° F, includes some facts 
that appear to have frizzled under a hot sun. 

BY HARRY SHERSHOW 



Hot winds of eternity flow constantly across the face of 
Earth depositing seeds of pure cosmic dust that grow into 
unusual creatures. If we did not know we were human be- 
ings moving about and taking pictures of each other, it 
would be hard to believe that anything as fantastic as our- 
selves could possibly exist. The only real function we have 
is an ability to create temporary things more meaningless 
than ourselves, like disappearing ink. We do not know why 
we are here. We are mud pies turning out more mud pies. 

Not typical of what nature usually constructs, we must con- 
sider ourselves mistakes. If we were assembled from cloth 
and buttons we would be found in bargain basements marked 
“irregulars.” Instead of eating insects, flying, laying eggs, 
and digging holes in the ground, we pick our teeth, comb our 
hair, shine our shoes and wear neckties. We were probably 
cast upon the ground as seeds to be eaten by other creatures, 
just as we throw corn to chickens so they can grow fat for 
markets. But we’re lucky enough to sprout up before we get 
eaten. 



An astronomer once said to me, “You see all those stars, 
moons and milky ways up in the skies, kid?” 

“Yeah,” I said. 

“Did you know that the whole mingle-mangle is rushing 
through space at the speed of light?” 

“No.” 

“Why do you suppose they’re in such a big hurry?” 

“I don’t know.” 

“Neither do I.” 

So when a pipsqueak like me goes through a gigantic 
thing like life, I’m beaten black and blue and suffer pains 
and headaches. It’s probably a good thing. Makes you re- 
alize that life is real and no monkey business. 

If you flew through the air at all times, just a few feet 
above ground, with eyes half closed in contentment and 
feeling no pain, no recollections, no desires, no temptations, 
no hunger, life would have no substance then! Might just as 
well be born asleep and continue to snooze all the way to 
the grave. 





So life reveals its design only when it is mixed up the 

way it is and offers continual dramas of strange events. 

And the noise! My God! The clamor we generate from 
this planet! Probably the noisiest satellite in the whole silent 
cosmic system. Everyone tip-toeing around space except 
us. I’m sure some quiet guy on one of the further planets 
is listening to us with headphones hooked into a big radar 
dish. And he must be dumbfounded by our constant tele- 
phone conversations, our unending television gabbing, the 
deafening public address systems, the thunderous roars 
from sporting events, and multitudes of other sound waves 



The first documented existence 
of a computer was a punched-card 
gadget introduced briefly in 1830 
but quietly abandoned the following 
year because it had no practical purpose. 



bombarding him. Worst of all, everyone arguing. Not a kind 
word exchanged between two people on Earth for any 
length of time. Everyone yapping! And the radar-listener 
keyed onto us must say to himself, “What in hell are they 
arguing about?” 

“Quiet, down there!” he yells. “Say nice things to each 
other!” 

But no one hears him. Everybody’s too busy arguing. 
Perhaps the government should declare one day a year as 
“Nice Day.” Talk gently to each other, on that day, and 
say only nice things. Anybody that argues gets thrown in- 
to Leven worth. 

Arguing is nothing new for us. We’ve been doing it for 
the past 10,000 years — ever since our voices emerged from 
the chirping stage. And of all fields of human controversy, 
science has had more than its share. Scientific arguments 
date further back in annals of antiquity than other squabbles. 
Man’s earliest primitive controversy, which raged 10,000 
years ago, was the “leaf-God” doctrine. Some cavemen 
preached that when a wind-blown leaf tumbled mysterious- 
ly across open fields it was the sign of an angry God demand- 
ing to be worshipped. Other cavemen disagreed: the leaf 
was a devil, they argued, and they clubbed it to death when- 
ever they saw it moving. This put everyone into a terrible 
frenzy and led to development of military science, tribal 
wars and premature ejaculations. 

Other ancient controversies concerned flying, rotation 
of planets, shape of the Earth and origin of disease. Early 
physicians, for instance, postulated that disease was caused 
by demons dwelling inside the human body. Popular treat- 
ment at the time was the drilling of holes in skulls to let out 
the demons. In those days, a dozen tough men were needed 
to drag an ailing friend to the office of a skilled doctor. 

This is probably the origin of the primitive human instinct 
that makes people reluctant to visit their doctors. 

A controversy of more recent vintage, the one that in- 
volved Professor von Karlstein’s slide rule research versus 



computers, ended in 1939 after a strange series of events, 
which I happened to observe, and deserves to be reviewed 
at this time. 

Scientists and science students split into two groups in 
the 1 930’s. On the one hand, those of us who used the slide 
rule praised it fervently while others, like von Karlstein, 
sought to make it more versatile. John Napier (if you want 
to trace things back to the original source) was the guy that 
really started it all. In 1614 he figured out a system he called 
logarithms in which, instead of multiplying you added and 
instead of dividing you subtracted. He prepared a log table 
in which numbers from 1 to 1 00 were given logarithmic 
equivalents. To multiply 2x3 you simply took the log of 
2 (3010) and added it to the log of 3 (4772) and you got 
7782 as an answer. In the log table you looked up the num- 
ber 7782 and you found it came to 6, the product of mul- 
tiplying 2x3. 

An arithmetic student of the 6th grade who lived next 
door to John Napier, the inventor, stopped him on the 
street one day and said, “Mister Napier! Why don’t you 
just use your fingers?” He held up 3 fingers of each hand to 
show that two 3’s equal six fingers, which was the way they 
multiplied things at school. 

“Shaddap!” said John Napier. “Mind your own business!” 

So logarithms were born. Shortly afterward somebody 
else doodled around with the 12” ruler, cut a groove into 
it (spoiling a perfectly good measuring instrument), added 
a sliding center, erased the inch markings and put in loga- 
rithmic graduations. For 300 years after this birth of the 
slide rule, it was the unchallenged leader in the field of cal- 
culation devices. Sticking out of a shirt pocket, it became 
the familiar symbol of the practicing engineer. Just shows 
how we get things done here on Earth. 

Computer people, on the other hand, have been around 
only 40 years or so. The computer itself has been around 
longer than that, though no one paid any attention to it. 

The first documented existence of a computer was a punched- 
card gadget introduced briefly in 1830 but quietly aban- 
doned the following year because it had no practical pur- 
pose. (Someone had invented the cart before the horse.) In 
1872, Lord Kelvin constructed a copper-drum computer 
that worked like a player piano and was designed to predict 
tides. After two weeks of forecasting tides for the following 
two and a half centuries, the gadget, having served its only 
purpose, was scrapped. 

By the 1930’s, Professor von Karlstein, German-trained 
mathematician, was acknowledged leader of the slide group. 
He warned against using the newly-designed computers be- 
cause they depended solely on the whims of resistors, amp- 
lifiers and capacitors. At any moment, the professor used 
to argue, a resistor might burn out and a long series of com- 
putations would be lost in the computer. Slide rules, on the 
other hand, were completely reliable and fireproof. In his 
entire adult lifetime, Heinrich von Karlstein treated the slide 
rule with the same affection that a colonel accords a beloved 
swagger stick. I myself have seen him kiss it goodnight just 
before putting it in his pocket. In lecture halls the professor 
used it as a blackboard pointer or would slap it soundly in- 
to an open palm anytime he got mad at somebody. In the 
street, he tucked it securely in his armpit, protected from 
the elements, the way a colonel tucks his swagger stick un- 
der the arm. 



His teaching career began at Heidelberg as instructor of 
hydraulics. I learned this in his classes — he used to reminisce 
a lot between problems. His keen, restless mind drew him 
into exotic fields of research. The first paper he ever sub- 
mitted, for example, explored the enormous hydraulic pres- 
sures in the circulatory system of whales. You can find a 
copy of this paper in the MIT library. The paper, handwrit- 
ten in German, was never published. Using triangular plot- 
tings of a diving whale, he had concluded that the reason 
whales pee through the top of their heads was due to high 
hydraulic pressures in renal arteries. He didn’t actually use 
the word “pee.” He wrote “Wasserverglessen,” but someone 
had made a note in the margin in red ink: “Pee!” 



At any moment, the professor argued, 
a resistor might bum out and a long 
series of computations would 
be lost in the computer. 



The paper marked the professor as an eccentric scholar 
whose future was worth watching. Those were the words 
written on the margin by the same man with the red ink. 
“Eccentric! Watch him!” were the comments. 

He had been a brilliant mathematician in his native Ham- 
burg and nobody played with him. Nobody likes a wise kid, 
especially other kids. When only 13 years old, he already 
had solved quadratic equations, squared the circle, trisected 
an angle and proved that all straight lines were gently 
curved around infinity. For all that, Albrecht Stutzfein, per- 
haps the dumbest kid in school, gave him a black eye. 

Irrepressible Heinrich’s energy was undiminished. From 
an old piano he constructed an accurate mahogany slide 
rule that not only performed multiplication and division 
but also played the “Tannenbaum” melody as the tongue 
slid back and forth in its groove. Practical relatives of the 
von Karlstein family admired the handsome mahogany slide 
rule and predicted that, with a few lickings to put him on 
the right path, Heinrich would someday become a great, 
successful cabinet maker. But he ignored family pressures, 
which were pulling him in different directions, and he 
drifted into the field of science where his mind could blos- 
som out. (All this is recorded in the “Engineering Chron- 
icles,” which gives the autobiographies of well-known sci- 
entists.) 

As a young man maturing in a cosmopolitan German so- 
ciety, Heinrich had no urbanity, no manners. He picked his 
nose in public, wore fancy argyle socks under heavy work 
boots and always sported the same, stained, red-and-green 
Christmas necktie hanging carelessly over the left shoulder. 

He was short, stocky, red-haired with large head, 
freckled face, bulbous nose (inherited from his grandfather, 
who drank too much) and small piercing eyes. He had a deep, 
serious, clenched-fist type of arrogance. Just to show how 
arrogant he was, if you stopped him on the street and asked 
him what time it was, he would come to a sharp halt, click 
his heels, stiffen himself to full military attention, and sim- 
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ply ignore you. He would glance at his watch but he wouldn’t 
tell you what time it was. He was too arrogant. His philoso- 
phy was: if you wanted to know what time it was that bad, 
you buy a watch. 

In his growing-up-years, most embarrassing of all were 
those times he went to German dance halls to do the “Eins! 
Zvei! Drei!” This brilliant mathematician always lost count 
during the Ausflug. He would get as far as “Zvei!” and then 
stamp down hard on his partner’s toes. The girls stopped 
dancing with him and pushed him further outside their 
social world. 

There was a fleeting moment in Heinrich’s life when he 
almost made it back to society. He frequently went to a 
Hamburg Bierhalle on the shores of the Elbe River where he 
sat with beer stein in hand and watched the water flow by 
on its way to the Baltic Sea. There he met and became ex- 
tremely fond of a nice landlich Fraulein, a down-to-earth 
girl. She was the homey type his family fell in love with. He 
was encouraged to pursue the romance, because the family 
felt she’d make a good hausefrau and make the difference 



The brilliant mathematician always 
lost count during the Ausflug. He would 
get as far as “Zvei!” and then stamp 
down hard on his partner’s toes. 



in Heinrich’s life. She was a muscular woman, with deep 
baritone voice and a well-paying job laying bricks in con- 
struction. One night, while they were slobbering over some 
Wurtzberger, and the Bierhalle lights were turned down low, 
and the strolling violin player was playing German Lieder, 
she asked Heinrich to marry her. Heinrich said yes even be- 
fore she said please. The wedding, quickly performed that 
same night, lasted only until the following morning, when 
Heinrich sobered up to find his wife humming a song in the 
bathroom and shaving her face with a straight razor. The in- 
cident increased his bitterness toward society which, he fig- 
ured, was determined to play dirty tricks on him. He never 
again had anything to do with girls, but confined himself 
completely to his work. 

He arrived in this country in 1932 and obtained a low- 
paying instructorship at MIT. Within a year he was awarded 
a small regular-monthly grant from Keuffel and Esser Slide 
Rule Company in Germany. The money helped him con- 
tinue earlier research on the slide rule — to help the lucra- 
tive K&E company maintain a safe economical position 
from the encroaching computers, which were just then be- 
ginning to stir scientific imagination. 

At MIT, after a year as instructor in the steam-engine 
laboratory, he rose to the level of associate professor of 
thermodynamics. Shortly thereafter he was appointed full 
professor. 

His contacts with society were revived, briefly, when five 
colleagues in his department invited the lonely professor 
to be their dinner guest at the now-defunct, fancy, Smith 
House, a restaurant near MIT, to celebrate his new appoint- 



ment. I worked there part time, earning a little extra mon- 
ey to help with tuition. As bus boy, I took care of the dirty 
dishes for that party. 1 can tell you what went on that night, 
so you’ll know what kind of a guy the professor was. 

Von Karlstein arrived at the restaurant on time, trusty 
slide-rule sticking out of the side pocket of his wrinkled blue 
serge suit. Sitting down, he took out the wooden instrument 
and laid it gently at his feet where it remained, like a pant- 
ing Doberman pinscher fawning on its master. The professor 
recognized me in spite of my short-cut red jacket and red 
bow-tie. 

“Fhat you doing here?” he asked. 

“I work part time. Need the money,” I answered. 

“Goot boy,” he said. 

When the other guests had all arrived, von Karlstein, I 
remember, told everyone how he was brought up in the 
shadow of the Rhine Valley vineyards and how he consid- 
ered himself the best expert on wines. Therefore, he said, 
the right to select the wine label belonged to him. Every- 
one agreed to letting the professor demonstrate his exper- 
tise in this matter. Me, I just watched and didn’t say a word. 

Once they were all seated around the table, the profes- 
sor summoned Joe, Smith House’s wine steward, with a 
snap of the fingers and a loud clucking of the tongue, ex- 
plaining that this was the usual method on the continent 
for summoning wine stewards. It was the same way I used 
to call chickens at feeding time on my uncle’s farm. 

“Yah?” said the wine steward, a haughty creature who 
shuffles around in dark, dank cellars and comes up at din- 
nertime to make a sale. 

“Fee,” said the professor slowly, accenting each word. 
“Fee fill haff Sharpfein Weinfleglin, 1920 or 1921.” 

“D’only stuff we carry,” said Joe icily. “Iz whad you 
seed in dis year book.” He was angry. Wine stewards, who 
spend their lives in cellars, are not exposed to the sunshine 
of liberal education. Their minds are filled only with vint- 
ners, chateux-labels, dates, premier years, bouquets, colors 
and prices. Their life centers on their collection of bottles. 
Many a steward has been known to sit up through a long 
night, a sick bottle in lap, singing and rocking it back to 
recovery. And many a wine steward’s career has been cut 
short from accidentally depositing on the dinner table a 
bottle of wine that had not completely recovered. Further- 
more, wine stewards are temperamental and get angry very 
quickly. The best way to get them real mad is to ask for a 
bottle of wine they don’t carry - which was what the pro- 
fessor had just done. 

Joe opened a velvet-covered gold-engraved wine list, 
curtly dropped it on the professor’s lap, and patiently 
looked up at the ceiling while twirling a big brass cellar key 
on chain. The professor studied the offerings for a good five 
minutes without saying anything. 

“I recommend French Bordeaux Chateau Henri Louise, 
1918,” snapped the steward very impatiently. Nobody real- 
ly reads a wine list for five minutes. Joe once told me that 
if somebody studies a wine list too long they either got bad 
eyes or they’re trying to get him mad. “Christ’s Sake,” said 
Joe to me last year. “If you’re looking up a phone number 
you don’t spend five minutes studying a name.” 

“Please,” said the professor calmly, shaking a finger at the 
wine steward. “Fee choose our own Cherman fine! Yes?” 

He continued to explore the wine list a few more minutes 
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while Joe kept muttering under his breath. Finally von Karl- 

stein made his decision. 

“Liebmilch Scheingebber, 1921, if you please. But von mo- 
ment. I suckchest in future you haff Sharpfein Weinfleglin. 
Finest fine in der furld. Fee giff it allfays to aller Kleinkin- 
dern before schlafen gehen.” 

“Yah, sure,” said Joe coldly to the professor. He went 
and fetched a bottle of Liebmilch, which happened to be 
the house wine. After passing around empty, sparkling tulip 
goblets, the steward put the bottle between his legs and in 
a coup de grace pulled the cork, showed it triumphantly to 
all the dining room, handed the cork to the professor, and 
poked the bottle into a bucket of ice. With proper motions 
he indicated that the professor was to fan the cork under 
the nose - not just stare at it. 

“Fine, fet cork,” said von Karlstein after a quick fanning 
ceremony, the tip of his nose twitching nervously now, like 
a bloodhound’s just given a scent. Cork smelling is really a 
French trick. The Germans usually test their wine with less 
pomp — simply taking a swig right out of the bottle. 

The steward wrapped a diaper around the wet bottle and 
poured a dash of wine into a clean, sparkling glass. With some 
fancy flourishes and a ceremonious rotation of the glass he 
handed it to the professor. Von Karlstein made several fan- 
cy flourishes of his own with the goblet, causing the wine 
to swish properly around in the glass and give up its bouquet. 
The professor performed this maneuver very well and his 
admiring colleagues gave him a polite round of applause, as 
though he had just served an ace on a tennis court. 

Face flushed with pride, the professor acknowledged the 
plaudits with a gentle nod of the head. He also nudged the 
dozing slide rule with the toe of his boot as though to say 
to it: “You hear, mein friend? You hear, now, fhat they 
say about your Heinrich?” 

He slowly raised the glass to his nostrils, fully distended 
by this time, and sniffed the bouquet. Instantly he let out 
a powerful sneeze. The blast blew the wine from the goblet 
and sprayed his hosts. Grabbing a napkin, he dabbed at his 
dripping face as did the others. He apologized to everyone, 
then blew his nose into the napkin, causing some diners in 
the expensive restaurant to drop their Strasburg pate. “Gut 
bouquet,” muttered the professor, tears in his eyes. 

Joe, who had remained tolerant throughout this exhibi- 
tion, now produced a second goblet and with a disgusted 
look on his face he poured fresh wine into it. He handed it 
again to the professor. In an attempt to hurry up the slow- 
moving professor, the steward now brought an imaginary 
glass to his own lips, and smacked them loudly against each 
other in the manner of an impatient father urging a stubborn 
baby to eat cereal out of the spoon. The steward was becom- 
ing restless. Other diners were already snapping Fingers at 
him and the professor had yet to take the first, customary, 
critical sip. 

Von Karlstein, irritated by the hostility of the wine stew- 
ard, abruptly turned his back to him, letting him know by 
this gesture that he didn’t like his attitude at all. Then, with 
little finger stretched out at right angles to the goblet, the 
professor raised the delicate crystal to the lips and paused 
for a minute. “I fish to drink small toast,” he said. “To the 
Keuffel-Esser Gleitenlineal. No computer fill efer take place 
from slide rules!” With a vengeance he poured the Liebmilch 
down the throat. He was at once seized by a fit of violent 
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coughing and wheezing. It became so bad that his head fell 
to the table and his chest heaved visibly as he gasped for air. 
The steward, who was familiar with such occasional parox- 
ysms to his wine, gave the professor a real hefty whack on 
the back with more force than he usually applied to other 
diners. He was mad, I can tell you. When von Karlstein re- 
gained his breath a little, he looked around at his hosts. 

They were watching him apprehensively, waiting for his first 
words. In a barely audible voice, hoarse and strained, the 
professor groaned to the steward: “Ferry fine! Gut! Mein 
compliments!” 

It was the last time his colleagues invited him out to din- 
ner and it served further to embitter him toward life. 

A hard taskmaster in class, von Karlstein began to drive us 
mercilessly. Occasionally, and probably because of a memo- 
ry of his country’s defeat in the war, he would spring sur- 
prise attacks on us. Unannounced quizzes. Most of us 
flunked. 
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One student, a sickly, scrawny, scared, near-sighted youth 
who spoke in a German accent like von Karlstein’s, always 
got the highest grades. His name was Johann Glitzermann 
and it turned out that he was the professor’s cousin. The 
professor was obviously proud of him and would hold him 
up as a model student to the rest of us. 

On occasion, though, Johann, in his over-confidence, 
would screw up a simple demonstration problem at the black- 
board and Professor von Karlstein, personally embarrassed, 
would scream, “You fill be der death of me yet, Johann! 
Fait!” And he gave his cousin a sharp clout on the head 
with the brass edge of the slide rule. 

At semester’s end, cousin Johann had a fat B-plus; the 
rest of us were lucky to escape with C-minuses. Von Karl- 
stein, the way we figured it, wouldn’t give an “A” to any- 
body, even if it was his own father and even if it was his 
father’s dying wish. Von Karlstein’s soul, someone said, had 
been twisted in a pretzel factory where he had worked be- 
fore leaving Germany for America. 

His work on slide rules brought him to the attention of 
the Keuffel and Esser company, which granted him money. 

He was to raise the slide rule’s accuracy beyond three-place 
readings. His goal was to increase it to 6 places, a desirable 
precision when working in thermodynamics where small, 
fractional errors could lead to blow-ups in steam-engine de- 
sign. This objective was the root of the heated controversy 
of the times; clumsy, patched-up computers that were al- 
ways breaking down; versus those neat, lovable slide rules 
that could be personally monogrammed in gold. 

Von Karlstein’s first major contribution under the grant 
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was to add a three-power magnifying glass for better sight- 
ing of the fourth place. Later, he divulged that hairs from 
human chests were about to be placed between standard 
logarithmic graduations! Many cups of tea were dropped 
at MIT faculty meetings when the professor first revealed 
his novel idea. 

He supported this theory from previous research. He had 
determined that finest lines for measuring instruments came 
from hairs on the human chest and armpits. Had something 
to do with filament cornification and density. The profes- 
sor, who had a crop of hair on his chest that looked like a 
fur rug, willingly donated himself to the project. Every night 
after regular school hours, he could be seen bent over a 
work bench in the instrumentation laboratory. With sharp 
splinter forceps he would, from time to time, open his shirt 
and rip a single ripe hair from his chest. Each time, a muf- 
fled yelp escaped from his throat and tears spilled out of 
his eyes. The curious students peeking in had to close the 
door hurriedly, to hide the sound of their hysterical giggles. 
If he heard them, the dedicated professor gave no indication. 
His work was too important to be disrupted by a small gang 
of MIT hoodlums. 

Using the forceps, he dipped the extracted hair into ace- 
tone to dissolve excess deodorants and body colognes, both 
of which he used freely, and then into a bath of gum arabic. 
Working under a large magnifying-glass stand, he then care- 
fully placecTthe hair between the imprinted black lines, thus 
forming new sub-graduations. That done, he let out a pa- 



thetic sob and reached for another hair. 

The project came to a halt when the professor ran out 
of hair and his chest was completely denuded except for a 
rash of small welts that took months to heal. 

Keuffel and Esser, who were kept informed of his progress, 
liked the idea and told him to pursue it. Chest hairs on slide 



V on Karlstein designed a gigantic 
slide rule, 300 feet long, to be built on the 
old MIT football field on V assar Street. 



rules sounded like a good selling point to young, virile engi- 
neering students, they said. 

Finally he produced a four-place dependable slide rule, 
but he wasn’t satisfied. He still had not achieved a more ac- 
curate readout to six places. 

At about this time, in 1935, scientific journals reported 
that Harvard was moving along well with its crude, high- 
speed calculator that threatened to replace slide rules. 

Shaken, Keuffel and Esser anxiously contacted Professor 
von Karlstein, increased his monthly grant and urged him 
to intensify research. The company felt that if better calcu- 
lating devices were possible, they would have to come from 
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the slide rule itself, the only calculating instrument to emerge 
since the bead-sliding abacus. It was the professor’s obligation, 
said the company, to unlock any hidden potentials of the 
K&E instrument. 

After lengthy meditations lasting far into the night, weeks 
at a time, von Karlstein finally had an idea. He designed a 
gigantic slide rule, 300 feet long, to be built on the old MIT 
football field on Vassar Street. The athletic society, which 
was using the field for underhand softball games with the 
girls from Simmons, opposed the spectacular idea, and they 
were supported by the administrative office. More lengthy 
self-deliberation followed. The professor finally unveiled 
a new “sectional-tongue slide rule.” This proposal was the 
same 300-foot-long logarithmic scale he had first envisioned 
but now split into smaller sections, each 30 feet. They were 
arranged on a bed of travel so that activation of one would 
stimulate another. The giant slide rule was set up in the base- 
ment beneath the materials-testing laboratory. 

The colossus was to consist of 17 1 /8-horsepower mo- 
tors, 200 relay switches with three miles of connecting elec- 
trical wires, 300 feet of perfectly squared steel plates and 
2,000 roller bearings. The peripheral slides were connected 
to the master board through paddle switches that per- 
mitted the slides to be moved quickly, gently and precisely 
to the proper logarithmic stop. 

Von Karlstein received a new grant of $10,000 from 
IBM to complete the work. IBM, in return, was given the 
rights to construct and market the machine in the U.S. 



for Keuffel and Esser. The professor received consulting as- 
sistance from the Department of Mechanical Engineering, 
the Department of Electrical Engineering and the Depart- 
ment of Optics. The latter department designed the critical 
readout system: special micrometer mounted under micro- 
scope to give visual reading to five places with good approx- 



One of the slide rule’s peripheral plates 
fell on the professor’s foot, broke his 
big toe and left him limp for life. 



imation to the sixth. 

Several accidents occurred during construction. One of 
the peripheral plates fell on the professor’s foot, broke his 
big toe and left him with a limp for the rest of his life. The 
5,000 RPM motors overheated one day during a test run, 
burned out a paddle switch and went out of control. Two 
plates jammed, buckled in three places and required a 
month’s delay before they could be replaced. Furthermore, 
the screeching of these noisy, high-speed motors damaged 
the professor’s otic ganglion and produced 100% deafness 
in the left ear plus 60% loss in the right. 

“Why do you do this?” asked Professor Douglas of the 
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Mathematics Department. “Why are you driving yourself?” 

“Fee do not know fhy fee do fhat fee do,” said von 
Karlstein cupping a hand to his ear in the direction of Pro- 
fessor Douglas. “Das leben ist Eine Grosse Sonderbar Fart!” 
- (life is one great, strange journey) — “und somethink 
there iss insite fitch drifes me. It fill be der death of me yet, 
fait! Fee seinen alle Ubermeistern von unserer eignen toten!” 
He then limped away leaving Professor Douglas to ponder 
on the philosophy he had pronounced. 

The giant electrified slide rule, publicized as “biggest 
slide rule in the world” by K&E, required a full year to de- 
sign and construct. When completed it filled the two small 
storage rooms allotted it and overlapped into an adjoining 
toilet through a 3’ x 3’ cut-out in the wall. This permitted 
peripheral #10 to be extended full length when operational. 

The latter procedure, innocent but vital, finally brought 
the cumbersome slide-rule computer to an early end, al- 
though its doom was already forecast by eminent scientists 
who were watching developments at Harvard. Johann Glitzer- 
mann, whiz-kid cousin of the professor, was responsible for 
the sudden demise, though intrinsic safeguards could have 
prevented the accident which happened one night in the 
Fall of 1939. 

Research engineers from all over the United States were 
coming to MIT to study the new device and employ it in 
their lengthy calculations. Time allotments had to be set 
up to cope with heavy traffic. Johann Glitzermann was as- 
signed the 4-to-5 Wednesday night shift in the slide rule 
laboratory. On Wednesday night, November 5, 1939, while 
working on a lengthy thermodynamics Carnot-Cycle calcu- 
lation, Johann made an error. He had been manipulating 
peripherals back and forth, at a rapid rate, along the steel 
tracks, when he accidently pulled the red “extend” switch 
and the adjoining green “retract” switch both at the same 
time. The machine, unable to travel in two directions simul- 
taneously, stripped its gears. Peripheral #10, weighing 700 
pounds, skidded free on its track, silently penetrated the 
opening in the toilet wall and pushed Professor von Karl- 



stein into the men’s urinal where he happened to be stand- 
ing at that very moment. He was found with nose flattened 
against the wall, hand cupped to right ear, slide rule tucked 
under left armpit and torso squeezed permanently into the 
cavity of the urinal. As von Karlstein had predicted earlier, 
Johann Glitzermann had indeed been the death of him. 

Professor Douglas of the Mathematical Department hur- 
ried down to look at his colleague when he heard the news. 
“We shall all be architects of our own destruction!” he in- 
toned, repeating von Karlstein’s earlier presentiment. 

A blanket of passion flowers was laid on the bier, and 
the professor (still tucked into the urinal) was buried in 
a Lutheran cemetery near Radcliffe College, with the MIT 
chief plumber serving as assistant to the funeral director. 

The giant electrical slide rule has long since been aban- 
doned. But von Karlstein’s vital research, which expanded 
limits of the slide rule and introduced electrical and optical 
assists, hastened the dawn of the computer age and made 
possible the conversion of mechanical computation to elec- 
trical. His small contribution to the development of the 
modern computer lives on in the quiet chronology of com- 
puter history. 

Not long after the destruction of von Karlstein’s slide 
rule, Harvard unveiled its Mark I Computer in time to be 
used in World War II for deciphering German codes. Mark I 
was a clumsy, over-heating hodgepodge of mechanical 
counters patched together from discarded business-data- 
processing machines. One thing Mark I proved, as Professor 
von Karlstein had predicted, was that the electric computer 
was indeed faster than a slide rule; but it would forever 
make mistakes and break down. It is a basic proposition in 
electricity that resistors, heart of the computer, are like 
candles that must eventually burn out. Computer repair- 
mechanics are in greater demand these days than are pro- 
grammers, because of that resistor fault. 

Although slide rules have been permanently displaced 
by the computer, it is safe to say that the computer would 
never have been developed without the slide rule. People 
like von Karlstein, real or unreal, have made the modern 
calculating-computer possible. 

A small comet once burned briefly in the dark skies and 
left von Karlstein’s trail of red ash among the stars, fol- 
lowed by his trusty slide rule, wooden tongue hanging out 
— both floating faithfully and forever along in the same orbit. 
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FUTURE COMPUTING 



Videodisc Systems 



BY LUDWIG BRAUN 



Videodisc recording goes back to 
1927, when John L. Baird engraved 
video signals on a phonograph disk, in 
much the same way as audio signals. 

But since Baird was limited by the tech- 
nology of his time to a bandwidth of 

5.000 cycles per second, his pictures 
had only 30 lines and 15 black-and- 
white elements per line. 

The next major step occurred in 
1956, when Ampex announced record- 
ing video images onto magnetic tape. 
The major breakthrough here was the 
frequency modulation of the video 
signal prior to its recording. Because 
frequency modulation is independent 
of amplitude, the video signal essential- 
ly is recorded in two-level, or binary, 
form. Since then, several companies 
have worked intensively to develop 
videodisc systems. Among these com- 
panies are Telefunken-Decca, RCA, 
Philips, MCA, and Thomson-CSF. The 
developer of each system thinks its 
own is best. It probably will be several 
years before consumer interest in such 
systems is established, and before one 
system or another wins out over the 
others. (Unfortunately, all of these 
systems are incompatible with one 
another.) 

Philips/MCA plans national distri- 
bution in 1978. Thomson-CSF plans to 
begin marketing in Europe in 1978. 

There are essentially two kinds of 
videodisc systems: the electromechani- 
cal system in which the reading head 
touches the disc; and the optical one 
in which the only disc contact is 
optical (usually a laser beam). The 
RCA and Telefunken-Decca systems 
are electromechanical; the Philips/MCA 
and Thomson-CSF systems are optical. 
I’ll focus specifically on the Philips/ 
MCA system, because it will enter the 
American market first and because it 
appears to be superior. 

In the Philips/MCA system, the disc 
rotates at 1 ,800 rpm. Each side has 

54.000 tracks; each track contains a 
single frame of video information. 

Each disc side provides thirty minutes 
of video. 

Because each frame occupies an en- 
tire track, you see one frame per revo- 
lution of the disc. So you can use the 
system as a slide projector in the stop- 



What’s your favorite movie? A 
year from now at your local hi-fi 
store , you might be able to buy 
a “ record ” that contains not only 
the soundtrack, but also the mov- 
ing pictures . “Records” that hold 
pictures — not just sounds — are 
called “videodiscs. ” When you 
pop them into a drive attached to 
your T. V., your favorite movies 
appear on the screen . 

What if you attach the drive to 
your computer instead? Prognos- 
ticators and pranksters have specu- 
lated; but here at last , in Professor 
Braun's report to the National In- 
stitute of Education, you get facts. 



frame mode by jumping back one track 
at the end of each revolution; hence, 
the image stays still. You can also 
generate slow motion either forward 
or reverse by controlling the motion 
of the read head. 

The system records the video signal 
in binary form by frequency modula- 
tion, as in the Ampex system. Here’s 
what the information storage capacity 
looks like: 

• You can store 54,000 individual slides 
on one disc side by using the stop-frame 
mode. 

• If you compress the audio signal by 
a factor of 300 before recording and 
then “uncompress” by the same factor 
on playback, you can store 1 50 hours 
of music or other audio information 
on one disc side. 

• George Kenney proposes a talking 



encyclopedia, containing 27,000 slides 
and 75 hours of commentary. 

• Because the information is stored in 
binary, there is a total capacity of 
185,625 bits per track, or 1.25 billion 
bytes per disc side! This enormous 
capacity is available as a read-only- 
memory for storing data and comput- 
er programs. 

The Encyclopedia Britannica con- 
sists of 15 volumes, with about 1,000 
500-word pages per volume, to give a 
total of 50 million characters of infor- 
mation. At one byte per character, the 
whole encyclopedia would consume 
only four percent of the capacity of a 
single disc. One disc probably could 
contain all the computer-based educa- 
tional courseware which ever has been 
written. 

In the Philips/MCA system, if the 
focusing arm is stationary, the track- 
ing mirror can address any one of 100 
tracks, and can move from any track 
to an adjoining one in 60 microsec- 
onds. The 100 tracks hold a total of 
18,562,500 bits, or 2,320,312 bytes — 
20 times the capacity of a Minifloppy 
disk. (See table below.) 

The table reveals that the 100-track 
videodisc system is clearly superior to 
the Minifloppy disk system by at least 
an order of magnitude in capacity, 
transfer rate, and access time, with sys- 
tem cost, disc cost, and error rate being 
comparable in both systems. The only 
significant disadvantage of the video- 
disc is that it is read-only memory, 
whereas the floppy disk is read/write 
memory. 

A potential drawback of the video- 
disc is production of copies. The repli- 



Are 

videodiscs 

better? 


PHILIPS/MCA 


PHILIPS/MCA 


NORTH STAR 


videodisc, 
full capacity 


videodisc, 
100 tracks 


Minifloppy 

disk 


Total capacity 


1,250 megabytes 


2.3 megabytes 


.1 megabytes 


Transfer rate 


7 megabytes/second 


7 megabytes/second 


.016 megabytes/second 


Cost per megabit 


6/100 of a cent 


m 


$50 


System cost 


$500 + interface 


$500 + interface 


$700 


Disk cost 


$2 (in lots of 1,000) 


$2 (in lots of 1,000) 


$5 


Average access time 


5 seconds 


.003 seconds 


.463 seconds 


Error rate 


10” 


10” 


10” -10-' 1 
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included at compile time. 

LINE NUMBERS are not necessary 
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VARIABLE NAMES can be up to 
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cation equipment is sufficiently ex- 
pensive that few schools will be able 
to justify the cost; however, both Phil- 
ips and MCA are planning to establish 
replication centers at several locations. 
When the customer submits a video- 
tape master encoded in NTSC format, 
the replication center will make a disc 
master for about $1,000 and make 
disc copies for $1 each; thus 200 cop- 
ies will cost $6 each, and 1 ,000 copies 
will cost $2 each. 

Educational applications 

These educational applications are 
possible: 

Linear video. Here, the videodisc 
replaces movie film. The cost of a 20- 
minute educational film is well over 
$200; even rental of the film for a 
single showing costs $15-25. The esti- 
mated purchase cost of a videodisc film 
is $10-15. So a school can build a 
“film” library for less than the present 
rental budget. In addition, the teacher 
can achieve fast forward and easy re- 
versing, which are not available with 
movie film projectors. 

Archival storage. Because video- 
discs can store large capacities of infor- 
mation cheaply, they are an attractive 
medium for storing computer programs 
and data files, and for storing books, 
journals, and other printed materials. 
Because discs are compact and inex- 
pensive, and because the information 
they contain is easily accessible, they 
are ideal for home and classroom use, 
as well as for community libraries. 

Programmed instruction. Combin- 
ing motion and still frames in full color 
with text and audio is more exciting 
than conventional programmed texts. 
The courseware developer has a much 
more flexible and powerful tool than he 
ever had with paper and printing press. 
Drs. Heustin and Bunderson and their 
WICAT group in Provo, Utah are de- 
veloping an experimental videodisc 
programmed “text” in high-school bi- 
ology for the McGraw-Hill book com- 
pany, as well as conducting a study 
for the Mormon Church on the feasibili- 
ty of using this medium for remote 
training of church officers stationed all 
over the world. 

Interactive use with a computer. Dr. 
Alfred Bork of the University of Cali- 
fornia at Irvine suggests that a video- 
disc will contain a complete multi- 
media teaching package, which might 
include a color video sequence present- 
ing historical background and other in- 
formation to set the stage for a com- 
plex computer simulation of a phenom- 
enon in biology, chemistry, or physics. 



After the video sequence, the disc 
would contain the simulation program, 
which would be loaded into the com- 
puter memory for subsequent execu- 
tion. During interactive execution of 
the simulation program, the computer 
will call upon the videodisc to generate 
appropriate supporting graphics, an au- 
dio sequence, a background still frame, 
or even a new computer program. 

When the simulation is completed, the 
computer will call a testing program 
from the disc and check the depth of 
the student’s understanding. Then the 
computer might call up another simu- 
lation (more or less complex, depend- 
ing upon the student’s performance) 
or a final video sequence. 

One significant advantage to the 
teacher of this approach is the ease of 
use. Only a single disc need be loaded, 
rather than a computer program, a slide 
carousel, a film, and an audio cassette, 
each separately, and each into a differ- 
ent machine. 

But the consumer videodisc player 
to be sold now will not be able to in- 
teract with a computer as indicated 
above. With that player, fast forward 
and reverse are executed under manual 
control. The track numbers are dis- 
played on the screen during the search 
mode, but you must stop the player 
manually. A videodisc player must be- 
come available which can communicate 
directly with a computer — tell the 
computer which track it is reading cur- 
rently and accept a computer command 
as to which track to read next. In this 
way, the player would be under direct 
and continuous control of the computer. 

Philips and MCA are working in- 
dependently on players for the edu- 
cational and industrial users. These 
units are a year or two away, and are 
expected to cost in the order of $1 ,000- 
1,500. These so-called E/I players are 
expected to have a local microprocessor 
and local memory. 

Because videodisc technology is so 
new (it still isn’t quite here for most of 
us), little thought has been given to the 
inhibitions against using it. But we do 
have experience with the problems of 
introducing other technological devices, 
such as film projectors, slide projectors, 
audio cassette recorders, and comput- 
ers. Based upon this experience, we 
may speculate that the main problems 
will be system reliability, teacher prep- 
aration, and available courseware. i»< 

This report was prepared at the request of 
the National Institute of Education, but 
any opinions are those of the author and 
don’t necessarily reflect the policy or opin- 
ions of the National Institute of Education 
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We're sure you've heard how easy our Music 
System is to use and of its fantastic sound. At 
a suggested list price of $24.50 the Music 
System package for 8080 users includes: 
documentation, cassette tape (300 baud K.C. 
standard and 1200 baud CUTS) with the 
Music System in object form and six sample 
selections, and an S-100 bus circuit board 
kit with parts. 

The Music System includes its own multifile 
editor, music generation routines and, most 
important, a high level music language com- 
piler which support: key signatures, clef 
notations, whole notes thru sixty-fourth 
notes, triplets, staccato, articulation, acci- 
dentals, transposition and repeat capability. 

Look for our Music System. Better yet, hear 
it at your local computer store. 

Gm Sof twareTechnology 

f Corporation 



P.O. Box 5260 



San Mateo, CA 94402 



Prepaid mail orders only and we pay shipping 
within the U.S. CA residents add sales tax. 
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We're interested in publishing short 
science fiction articles with minicom- 
puter central themes. Payment (con- 
sistent with length and quality) made 
upon acceptance. Must be original and 
not elsewhere published. Submit articles 
with self-addressed stamped envelope 
to Personal Computing, 1050 Common- 
wealth Ave , Boston, MA 02215. 
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See Sol here... 



ARIZONA 

Byte Shop Tempe 
813 N. Scottsdale Rd. 
Tempe, AZ 85281 
(602) 894-1129 

Byte Shop Phoenix 
12654 N. 28th Dr. 
Phoenix, AZ 85029 
(602) 942-7300 

Byte Shop Tucson 
2612 E. Broadway 
Tucson, AZ 85716 
(602) 327-4579 



CALIFORNIA 

The Byte Shop 
1514 University Ave. 
Berkeley, CA 94703 
(415) 845-6366 

Computer Center 
1913 Harbor Blvd. 

Costa Mesa, CA 92627 
(714) 646-0221 

DCI Computer Systems 
4670 N. El Capitan 
Fresno, CA 93711 
(209) 266-9566 

The Byte Shop 
1122 “B” Street 
Hayward, CA 94541 
(415) 537-2983 

The Byte Shop 
16508 Hawthorne Blvd. 
Lawndale, CA 90260 
(213) 371-2421 

The Computer Mart 
633-B West Katella 
Orange, CA 92667 
(714) 633-1222 

Byte Shop 

496 South Lake Ave. 
Pasadena, CA 91101 
(213) 684-3311 

Micro-Computer 
Application Systems 
2322 Capitol Avenue 
Sacramento, CA 95816 
(916) 443-4944 

The Computer Store 
of San Francisco 
1093 Mission Street 
San Francisco, CA 94103 
(415) 431-0640 

Byte Shop 
321 Pacific Ave. 

San Francisco, CA 94111 
(415)421-8686 

The Byte Shop 
2626 Union Avenue 
San Jose, CA 95124 
(408) 377-4685 

The Computer Room 
1 24H Blossom Hill Rd. 
San Jose, CA 95123 
(408) 226-8383 

The Byte Shop 
509 Francisco Blvd. 

San Rafael, CA 94901 
(415) 457-9311 



The Byte Shop 
3400 El Camino Real 
Santa Clara, CA 95051 
(408) 249-4221 

Recreational Computer 
Centers 

1 324 South Mary Ave. 
Sunnyvale, CA 94087 
(408) 735-7480 

Byte Shop of Tarzana 
18423 Ventura Blvd. 
Tarzana, CA 91356 
(213) 343-3919 

Computer Components 
5848 Sepulveda Blvd. 
Van Nuys, CA 91411 
(213) 786-7411 

The Byte Shop 
2989 North Main St. 
Walnut Creek, CA 94596 
(415) 933-6252 

Byte Shop 
14300 Beach Blvd. 
Westminster, CA 92683 
(714) 894-9131 



COLORADO 
Byte Shop 
3101 Walnut St. 
Boulder, CO 80301 
(303) 449-6233 

Byte Shop 
3464 S. Acoma St. 
Englewood, CO 80110 
(303) 761-6232 



FLORIDA 

Byte Shop of 
Fort Lauderdale 
1044 East Oakland Park 
Blvd. 

Ft. Lauderdale, FL 33334 
(305) 561-2983 

Byte Shop of Miami 
7825 Bird Road 
Miami, FL 33155 
(305) 264-2983 

Microcomputer 
Systems Inc. 

144 So. Dale Mabry Hwy. 
Tampa, FL 33609 
(813) 879-4301 



GEORGIA 

Atlanta Computer Mart 
5091 -B Buford Hwy. 
Atlanta, GA 30340 
(404) 455-0647 



ILLINOIS 

Champaign Computer 
Company 
318 N. Neil Street 
Champaign, IL 61820 
(217) 359-5883 

itty bitty machine co. 
1322 Chicago Ave. 
Evanston, IL 60201 
(312) 328-6800 

itty bitty machine co. 
42 West Roosevelt 
Lombard, IL 60148 
(312) 620-5808 



INDIANA 

The Data Domain 
406 So. College Ave. 
Bloomington, IN 47401 
(812) 334-3607 

The Byte Shop 
5947 East 82nd St. 
Indianapolis, IN 46250 
(317) 842-2983 

The Data Domain 
7027 N. Michigan Rd. 
Indianapolis, IN 46268 
(317) 251-3139 

IOWA 

The Computer Store 
of Davenport 
4128 Brady Street 
Davenport, IA 52806 
(319) 386-3330 

KENTUCKY 

The Data Domain 
3028 Hunsinger Lane 
Louisville, KY 40220 
(502) 456-5242 

MICHIGAN 

The Computer Store 
of Ann Arbor 
310 East Washington 
Ann Arbor, Ml 48104 
(313) 995-7616 

Computer Mart 
of Royal Oak 
1800 W. 14 Mile Rd. 

Royal Oak, Ml 48073 
(313) 576-0900 

General Computer Store 
2011 Livernois 
Troy, Ml 48084 
(313) 362-0022 

MINNESOTA 
Computer Depot, Inc. 

351 5 W. 70th St. 
Minneapolis, MN 55435 
(612) 927-5601 

NEW JERSEY 

Hoboken Computer Works 
No. 20 Hudson Place 
Hoboken, NJ 07030 
(201) 420-1644 

The Computer Mart 
of New Jersey 
501 Route 27 
Iselin, NJ 08830 
(201) 283-0600 

NEW YORK 

The Computer Shoppe 
444 Middle Country Rd. 
Middle Island, NY 11953 
(516) 732-4446 

The Computer Mart 
of New York 
118 Madison Ave. 

New York, NY 10001 
(212) 686-7923 

The Computer Corner 
200 Hamilton Ave. 

White Plains, NY 10601 
(914) 949-3282 



NORTH CAROLINA 

ROMs ‘N’ RAMs 
Crabtree Valley Mall 
Raleigh, NC 27604 
(919) 781-0003 



OHIO 

Byte Shop 
2432 Chester Lane 
Columbus, OH 43321 
(614) 486-7761 

Computer Mart of Dayton 
2665 S. Dixie Ave. 
Dayton, OH 45409 
(513) 296-1248 



OREGON 

Byte Shop Computer Store 
3482 SW Cedar Hills Blvd. 
Beaverton, OR 97005 
(503) 644-2686 

The Real Oregon 
Computer Co. 

205 West 10th Ave. 

Eugene, OR 97401 
(503) 484-1040 

Byte Shop Computer Store 
2033 SW 4th Ave. 

Portland, OR 97201 
(503) 223-3496 



RHODE ISLAND 
Computer Power, Inc. 
M24 Airport Mall 
1800 Post Rd. 
Warwick, Rl 02886 
(401) 738-4477 



SOUTH CAROLINA 

Byte Shop 
2018 Green St. 
Columbia, SC 29205 
(803) 771-7824 



TENNESSEE 

Microproducts & Systems 
2307 E. Center Street 
Kingsport, TN 37664 
(615) 245-8081 



TEXAS 

Computer Port 
926 N. Collins 
Arlington, TX 76011 
(817) 469-1502 

Computertex 
2300 Richmond Ave. 
Houston, TX 77006 
(713) 526-3456 

Interactive Computers 
7646 V 2 Dashwood Rd. 
Houston, TX 77036 
(713) 772-5257 

Neighborhood Computer 
Store 

#20 Terrace 
Shopping Center 
4902 - 34th Street 
Lubbock, TX 79410 
(806) 797-1468 



The Micro Store 
634 So. Central 
Expressway 
Richardson, TX 75080 
(214) 231-1096 

VIRGINIA 

The Computer Systems 
Store 

1984 Chain Bridge Rd. 
McLean, VA 22101 
(703) 821-8333 

Media Reactions Inc. 

Reston International Center 
1 1 800 Sunrise Valley Dr. 
Suite #312 
Reston, VA 22091 
(703) 471-9330 

The Home Computer Center 
2927 Virginia Beach Blvd. 
Virginia Beach, VA 23452 
(804) 340-1977 

WASHINGTON 

Byte Shop Computer Store 
14701 N.E. 20th Ave. 
Bellevue, WA 98007 
(206) 746-0651 

The Retail Computer Store 
410 N.E. 72nd 
Seattle, WA 98115 
(206) 524-4101 

WISCONSIN 

The Milwaukee 
Computer Store 
6916 W. North Ave. 
Milwaukee, Wl 53213 
(414) 259-9140 



WASHINGTON D.C. 
Georgetown 
Computer Store 
3286 M Street NW 
Washington, D.C. 20004 
(203) 362-2127 

CANADA 
Trintronics 
160 Elgin St. 

Place Bell Canada 
Ottawa, Ontario K2P 2C4 
(613) 236-7767 

Computer Mart Ltd. 

1543 Bayview Ave. 

Toronto, Ontario Ml K 4K4 
(416) 484-9708 

First Canadian 
Computer Store Ltd. 

44 Eglinton Ave. West 
Toronto, Ontario M4R 1A1 
(416) 482-8080 

The Computer Place 
186 Queen St. West 
Toronto, Ontario M5V 1Z1 
(416) 598-0262 

Basic Computer Group Ltd. 
1548 East 8th Ave. 
Vancouver, B.C. V6J 4R8 
(604) 736-7474 

Pacific Computer Store 
4509 Rupert St. 

Vancouver, B.C. V5R 2J4 
(604) 438-3282 



ProcessorTechnology 




The end of Kit-Kits. 

The end of bad solder joints, heat damaged 
components and sick ICs. Introducing the 
Semikit. Item 1, a 16KR A Memory Board, $ 369. 



Let’s face it. Loading and 
soldering PC Boards is not much fun 
for the kit builder. Even more 
important, it’s the place where most 
of the trouble gets introduced. The 
real fun and education comes in 
running and testing boards. 

Now the Semikit with fully 
tested ICs. 

At the price of a kit, Processor 
Technology Corporation introduces 
the Semikit. It’s a fully stuffed, 
assembled and wave soldered PC 
Board loaded with IC’s that have 
gone through Q.C. and final check- 
out (a first in the industry). 

We leave you the fun of testing 
with our fully documented set of 
instructions. We do the production 
tasks of loading, wave soldering and 
inspecting the boards. You do the 
more interesting and time 
consuming chore of testing and 
buming-in the boards. 

The result is one sweet deal for 
both of us. You get a board where 



the primary causes of damage (poor 
solder joints, excess solder and bad 
IC’s) are virtually eliminated. You 
get a board of highest professional 
quality. And we get the business! 

The 16KRA Memory Board's 
at your dealer now. 

Your Processor Technology 
dealer has the first Semikit, a 
16KRA Memory Board, in stock and 
ready to go right now. You can 
take it home tonight for $369 as a 
Semikit or for $399 fully assembled, 
tested and bumed-in. 

You’ll have a 16,384 byte memory 
with a better price performance 
ratio than anything on the market 
today. Now you can afford to add 
quality, high density memory to your 
system for remarkably little. And 
you can add enough to solve com- 
plex computing problems right in 
the main frame. 

The memory features invisible 
refresh. There’s no waiting while the 
CPU is running. Worst case access 



time is 400 nsec. Each 4,096 word 
block is independently addressable 
for maximum system flexibility. 
Power is typically 5 watts, the 
same as most single 4K memory 
modules. Back-up power connection 
is built-in. 

Other Semis are coming 
your way. 

The 16KRA Memory is 
Processor’s first step in adding more 
fun, capability and reliability to 
your computer system at lower cost. 
Other modules are on the way to 
your dealer now. Come on 
down today. 

Or you may contact us directly. 
Please address Processor 
Technology Corporation, Box L, 
7100 Johnson Industrial Drive, 
Pleasanton, California 94566. 

Phone (415) 829-2600. 



ProcessorTechnology 
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CLASSIFIEDS 



Science Writing 
Degree Program 
at Boston University 

Involving the study of matter and 
energy on the most fundamental level, 
the laws of physics underlie all sciences 
and form the basis of the technology 
that is part of our daily lives. Any per- 
son who wishes to understand the 
world and the culture in which we live 
has to have some understanding of 
physics. For this purpose, Boston Uni- 
versity's Department of Physics has 
always offered a range of general inter- 
est courses. Our program has tradition- 
ally been a fine undergraduate pre- 
lude to a wide variety of careers in 
computer science, law, medicine, ecol- 
ogy, the environment, publishing, busi- 
ness, engineering and research. Now, 
starting in September, the Physics De- 
partment has added a new aspect: 
how to write about these diverse sub- 
jects. The new program presents stu- 
dents with the background required to 
understand different developments in 
the different fields of science and how 
to communicate effectively about 
them via print or electronic media. 

The five-year combined B.S./M.S. pro- 
gram is open to freshmen or to trans- 
fer students who have completed two 
years in physics or science at a recog- 
nized university. For more information, 
circle number 99 on the reader service 
card or direct your inquiry to: 

Professor George Zimmerman 
Department of Physics 
Boston University 
111 Cummington Street 
Boston, MA 02215 



WANTED 

COMPUTER RETAIL STORE MANAGER 

For major new Southbay Calif, area 
store. Applicant must have experience 
major micro systems as well as a sales 
personality. Please reply — 

J. Sadlier 

14013 Old Harbor Lane 
Marina del Rey, CA 
90291 



MICROCOMPUTER 

SYSTEMS 

• TROUBLESHOOTING 
MANUAL 

• DIGITAL GATE 
DECODE CHART 

BOTH $5.00 MICRO-INFO ASSOC 
BOX 849 CASTROVILLE, 

CA 9501 2 

California residents add 6% tax. 



Engineering Editor 
for Computer Publication 

If you have at least a B.S. in EE, 
Physics or Computer Sciences and 
have a reasonable knowledge of com- 
puter peripherals, hardware or cir- 
cuits, you may qualify for one of 
the senior or junior editorial staff 
positions on DIGITAL DESIGN 
magazine. Previous editorial exper- 
ience or elective journalism courses 
helpful. Send resume to: 



William Belt 
DIGITAL DESIGN 
1050 Commonwealth Ave. 
Boston, Mass. 02215 



Master’s Program 
in Science 
Communication 

Leading to M.S. 

Degree in Journalism 

Graduates of this program qualify for 
positions as: 

□ reporters, writers and editors for 
computer, scientific, engineering, tech- 
nical or business magazines or journals. 

□ science editors and writers for news- 
papers and publishing houses. 

□ communication specialists or admin- 
istrators for Information programs in 
science-based or research-oriented 
agencies. 

□ scientific liaison officers for tech- 
nology assessment or trend monitoring 
in research and development 

□ public relations specialists and ad- 
visors for information campaigns deal- 
ing with scientific subjects. 

□ managers for professional society 
seminars, conferences and university 
continuing education programs in 
science and technology. 

For further information and 
applications forms, address 
inquiries to: 

Karen Knope 
School of Public 
Communication 
Boston University 
640 Commonwealth Avenue 
Boston, Massachusetts 02215 



Personal Computing Classified Rates 

Individual: $1 per word; address set free; first two words set in all capital letters for free. If you want bold type, 
add $1 for each word set bold. Add $5 if you want replies sent to us and forwarded to you. 

Company: IX: $60/inch; 3X: $55/inch; 6X: $50/inch. Display ads accepted only if camera-ready materials submit- 
ted. Agency commission paid on camera-ready ads and after the first insertion of a publisher-set ad if subsequent 
insertions run without changes. Publisher sets ads in format and attempts to fit copy into space requested. 

Advertisement accepted, however, with understanding that space may be larger than requested. Minimum billing 
size one inch; ads billed in half-inch increments thereafter. Frequency rate applies to publisher-set ads only if they 
run without changes in subsequent issues. 

To place an ad, send copy to Classified Ad Dept., Personal Computing, 1050 Commonwealth Ave., Boston, MA 02215 
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Is your career growing 
as fast as ours? 



NET SALES 254 7 

(Millions of Dollars) 



-93. -H 




1 1 






1973 1974 1975 1976 1977 



EARNINGS PER SHARE 



(In Dollars) 2.88 




1973 1974 1975 1976 1977 



(1977 Fiscal Year) ‘Adjusted to reflect a 3-for-1 stock split effected in the 

v ' form of a 200% stock dividend declared in February 1973. 



New Products Engineers 
(Analog and Digital) 

Your responsibilities will in- 
clude new product introduction 
of state-of-the-art processors, 
peripherals and controllers to 
our Systems Integration Divi- 
sion. A BSEE degree or the 
equivalent is required with a 
minimum of 3 or more years of 
related experience. 

Diagnostic Programmers 

You will design, code and 
debug assembler language 
programs for fault isolation, to 
the chip level, in digital sys- 
tems. You will also write func- 
tional level system exercisers 
for stand-alone and disc-based 
real-time operating systems. 

A technical degree or the equiv- 
alent experience is needed, 
together with a thorough under- 
standing of digital system 
hardware. Hardware trouble- 
shooting experience and 3 or 
more years’ programming 
experience, preferably in 
diagnostics is very desirable, 
especially with strong assembly 
language skills. 



To apply for one of the 
above positions mail your 
resume to Tom Aldrich. 



Test Engineers 

You will be responsible for 
PCB test engineering support 
for digital products such as 
CPU’s, memories and options. 
Experience is required in 
solving engineering problems 
as they relate to test equipment, 
diagnostics, test philosophy 
and component fault isolation. 
You will also initiate and imple- 
ment improvements to the 
testing process and equipment, 
and provide coordination for 
the introduction of new prod- 
ucts into production. A BSEE 
degree and two or more years’ 
experience in PCB test or 
Test Equipment Design. 

Manufacturing 

Engineers 

You will be responsible for 
providing floor support in the 
PCB assembly area. A BSME, 
BSIE or the equivalent with 
3 years’ experience in Manufac- 
turing Engineering is required. 
A knowledge of auto-insertion 
equipment assembly technique 
and soldering equipment is 
helpful. 



To apply for one of the 
above positions mail your 
resume to Rene Santini. 



Senior Systems 
Technicians 

This position requires at 
least 3 years’ experience, mini- 
mum, and an ASEE degree or 
its equivalent. Your background 
should include familiarity with 
CPU memory, moving head 
disks and related peripherals. 

Special Systems 
Technicians 

You will be working closely 
with the Special Systems Engi- 
neering Department in the 
design of non-standard com- 
puter products. A minimum of 
3 years’ experience and an 
ASEE degree or its equivalent 
is necessary. 



To apply for one of the 
above positions mail your 
resume to John Prendergast. 



Data General Corporation, 
Route 9, Southboro, MA 
01772. Data General is an 
equal opportunity employer, 
M/F. 



IrDataGeneral 
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Northeast: Gary Dozier, 1050 Commonwealth Ave., Boston, 
MA 02215; (617) 232-5470 • Mid-Atlantic: Arthur Daks, 
104 So. Central Ave., Valley Stream, NY 11580; (516) 
872-9550 •Mid-West: Hank Bean, 2633 Hillside Lane, Evan- 
ston, IL 60201, (312) 475-7161 • San Francisco: Ralph 
Peterson, 1380 Oak Creek Drive, #212, Palo Alto, CA 94304 
• West: Carol Stagg, 823 Enchanted Way, Pacific Palisades, 
CA 90272; (213) 454-0624 • Japan: Hiro H. Irie, Inter- 
national Business Corp., 11-8, Narita-Higashi 1-Chome, 
Suginami-KU, Tokyo 166, Phone: (03) 311-1746. 
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How to W rite for 
Personal Computing 



Have you programmed your computer to converse in 
Gaelic? to do your home-ec homework? to read a 
bedtime story to the kids? Are you a frustrated fic- 
tion writer who’s caught the computer bug? Or, have 
you found the ideal system or the absolutely worst 
combination of components? 

Why not share your experiences with our readers? 
Yes, you too can write for Personal Computing. You 
choose the topic, any topic. If your topic relates to 
computers, great. If it relates to personal computers, 
even better. Computer hobbyists are looking for an 
excuse, any excuse, to buy a computer, and you 
might just offer the justification they’re looking for. 

We accept articles for all our sections — Launch- 
ing Pad (our tutorial section for beginners), On the 
Lighter Side (where we print humorous applications), 
In the Money (how to use your computer to benefit 
financially), Digging In (for our more “advanced” 
topics), and Once Upon a Time (where we let your 
imagination run wild). We’d love to see some compar- 
isons of computers or computer products. Tell us the 
good and bad of your system. 

Keep your writing simple. No, our readers are not 
simpletons or beginners, but if you can explain 
something in simple words, do so. Don’t clutter 
your piece with unnecessary jargon. If you’re al- 
ready into computers, give the newcomers a hand 
and let them in on some of the tricks of the trade 
— in simple terms. Examples, analogies, and 
charts and diagrams help both the beginner 
and the more advanced user appreciate what 
you’re saying. Feel free to use “I” and “you’ 1 
o make your article more personal and 
meaningful to the reader. Put the reader 
in the position of programmer (“you”). 
Also, please, please do not write your 
entire article in caps. And please in- 
dent for each paragraph. 



Some tilings to note. Make sure your details are 
accurate — especially prices, other numerical infor- 
mation, and company names. Don’t rely on hearsay 
or memory. 

If you write about a program you’ve invented, try 
this order (to make sure you cover all angles): state 
the program’s purpose; show a sample run; explain 
what the input options are, and what the output 
means; show another sample run; explain the under- 
lying theory (if any); state the language, version, and 
computer you used and their peculiarities; show the 
listing; explain the program’s over-all structure; ana- 
lyze the program’s details line by line; and suggest 
how the reader might improve or change the program. 

Whatever your area of interest, you can turn it into 
an article. For example, if you’re interested in watch- 
ing birds then why not try an article on how to use a 
computer to track bird migrations? Or if your busi- 
ness is , why not try a piece 

on computers and how they can be used to 

. We’re open to ideas .... 

If you’ve never written for a publication before 
and you’d like to discuss your piece with us before 
beginning it, give us a call. (Please do not mail us 
vague story proposals or outlines. We’d rather see the 
first few paragraphs of your article.) We’d be glad to 
discuss what you have in mind, and offer a few ideas 
of our own. 

As a matter of form, we prefer (and are more like- 
ly to accept) articles that have been typed. Most of 
our articles run around 2-4 magazine pages. (There’s 
about 3-3/4 typewritten pages to a magazine page.) 
But if what you have is good, we’ll compromise and 
print anything from a sentence to your version of the 
encyclopedia. 

Now here’s the good part: we pay for any original 
material we print, although the price varies depend- 
ing on the quality of the article. (So make it good!) 



Why not give it a whirl? There may he 
a latent Hemingway, Fitzgerald or Asimov 
beneath that Einsteinian exterior. 
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FURBUSH MANOR 



BY LAURANCE F. WYGANT 



Last Wednesday I accepted a dinner invitation from my 
old friend Thomas A. Furbush — “Furry”, we used to 
call him (for his face, not his name, of course). The only 
exception was our Logic 101 instructor, who always 
called him “Little Fuzzy”. I thought it touching that old 
Dorchester was such a fan of H. Beam Piper, until I got 
to know Furbush better. Dorchester took early retire- 
ment the year after Little Fuzzy graced his classes. 

Anyway, I went to Furry’s. I wanted to see his high- 
ly touted micro system as much as his wife’s lasagna. 
Furry had his whole house wired. He spent months on it, 
he said, but it was worth it. He grinned when I asked to 
see it, and whispered, “He’s everywhere!” 

Furry took the Chianti and put it in a rather lumpy- 
looking empty ice bucket, explaining about the precise- 
ly-controlled refrigeration coils. He dialed 50 degrees, 
earning a black look from me. Apologetically, he prom- 
ised an exact 68 temperature. His machine was aware 
that people often tried to drink their wine too chilled, 
and compensated. 

We got cocktails — uncomputerized — and wandered 
over to Furry’s keyboard and video display. Furry ex- 
plained that the reason his TV set was upside down was 
that it was easier than rewiring the video board, and any- 
way it was a portable set, so it was simple enough for the 
kids to turn it over to see real TV. I said I thought the 
right-to-left display looked a bit odd, but Furry claimed 
it was just a matter of getting used to it - and besides, 
it broke the monotony, rather like a game really. I al- 
lowed it would certainly lend interest to interaction. 



During dinner he told me about his personal finance 
package and his menu application. He claimed to be 
moved strongly toward marketing both — since the bank- 
ruptcy proceedings had been completed, the finance 
package had run fine, and the menu package worked 
very well, although the sardine croquettes had gotten 
tiresome during debugging. I admired the menu program 
— Hollandaise sauce on the lasagna was novel, and I 
would have never thought to try meatballs in the aspara- 
gus myself — a very creative piece of software. 

The only discordant note was when Sam, the ma- 
chine, announced, “Coffee’s ready” in a stereo soprano. 
Ellen positively cowered! Furry looked unhappy. He 
mentioned briefly how he had at first had a slight wir- 
ing accident and connected the coffeemaker to the auto- 
matic fire-alarm call-in unit, which got crossed with the 
burglar alarm call-in. That night the whole police and fire 
departments came over for coffee. Fortunately no one 
got shot, the foam didn’t reach Sam-the-computer, and 
they let Furbush out of jail in the morning. 

Furry was quite proud of his auto-call units. He said 
he’d had no end of grief debugging them, but fortunate- 
ly nobody ever managed to trace the rash of obscene 
midnight phone calls in North Carolina to Furbush in 
Chicago. The calls to Tokyo were paid off finally, and 
things seemed to have settled. 

As I got up to leave, I said good-bye to Sam. Sam 
said, “Fire phasers! Warp 9!” I strolled down the walk, 
stepping aside to let the firemen past and waving to the 
police sharpshooters in the hedge. |M 






COFFEE 
IS READY 







The good news is that you can now add any S-100 
bus compatible component to The VERSATILE CRT. 



The bad news is you’ll have to decide for yourself what 
components will combine to make the best system for you. 



Just by looking you can see it’s 
a rugged, professional unit with 
a 9” video monitor covered with 
smoked plexiglass, and a 53-key 
ASCII keyboard. 

But there’s more than meets 
the eye. What you can’t see is the 
mainframe which is a 10-slot 
plexiglass card rack. Or its fully 
shielded motherboard with 10 
spaces provided for sockets (2 



sockets are already included for 
you). Or the heavy duty filtered 
power supply and 75 CFM 
cooling fan. Or the power switch 
and cord on the rear panel. Or 
the space available for a floppy 
disk system. Or the expansion 
capabilities on the back panel for 
the addition of sockets. 

You’ll receive The 
VERSATILE CRT fully 



assembled with a 90-day 
warranty, about 20 days after we 
get your order. Or you can buy 
one at your nearest dealer. 
Dealers can have super fast de- 
livery from stock to 20 days. 
You’ll also receive complete doc- 
umentation and operating 
manual. Total pric e — for Th e 
VE RSATILE CRT is $ 6 99.95 . 

Dealer inquiries are welcomed. 



Compact and Expandable, The VERSATILE CRT lets you do it your own way. 



NOW! 

The VERSATILE CRT 
includes a 16x64 video 
display card & 10 edge 
connector all for only 

$999.95 




COMPUTER DATA SYSTEMS 

5460 Fairmont Drive •Wilmington DE 19808 
(302) 738 - 0933 
CIRCLE 2 




System 






The Computer for the Professional 



Whether you are a manager, scientist, educator, lawyer, 
accountant or medical professional, the System 8813 will 
make you more productive in your profession. It can keep 
track of your receivables, project future sales, evaluate 
investment opportunities, or collect data in the laboratory. 

Use the System 8813 to develop reports, analyze and store 
lists and schedules, or to teach others about computers. 

It is easily used by novices and experts alike. 



Reliable hardware and sophisticated software make 
this system a useful tool. Several software packages are 
included with the machine: an advanced disk operating 
system supporting a powerful BASIC language inter- 
preter, easy to use text editor, assembler and other system 
utilities. Prices for complete systems start at $3250. 

See it at your local computer store or contact us at 
460 Ward Dr., Santa Barbara, CA 931 1 1, (805) 967-0468. 
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PofyMorphic 

Systems 




